



NAMALAH  NAHASEGNEP  
luduJ  :  nahubmutreP d na  gnureT namanaT lisaH   ugnU (   munaloS
m  anegnole L.) nagneD  P  gnibmaK gnadnaK kupuP nairebme
d N kupuP na KP . 
amaN   :  nagnuluP laniaZ  
MIN   :  64330128511  
idutS margorP   :  igolonketorgA  
iujuteyneM , 
laggnat adap ijuid haleteS  9102 rebotkO 40  
gnibmibmeP  I gnibmibmeP  II  
sinaiflE atiR cS.M ,.P.S , . P.M ,.P.S ,areH ativoN . 
 .KIN 660 718 031  KIN  . 460 718 031  
:iuhategneM  
nakeD , auteK , 
aF nainatreP satluk  nakanreteP nad  igolonketorgA idutS margorP  
D.hP ,.cS.M ,.tP.S ,nawrE idE . rD . maZ nashkI airkuyS  













Bacalah dengan menyebut nama Tu ah nmu, Dia telah menciptakan manu is  a
ad ri segumpal ad rah Bacal ha , dan Tuhanmulah yang m ha a mulia, Yan  g
meng aja r manu is a dengan pena, Dia meng ja arkan manu is a 
apa yan t g adi k dike at huinya 
(Q :S  Al-’Alaq 1- )5  
 
aM ka n ki mat tuh na mu yan  g manakah yan  g kamu dustakan  ?
(Q :S  Ar-R ha man 13) 
 
“ aM ka sesun gg uhnya sesu ad h kesulitan i  ut da a kemu ahad n .”  
( .Q .S  Al- Insyirah: 5) 
 
Ya A ll ah, 
 uK lal iu  sem au  aw tk y u a  gn tela gne h ka  u ta idk rka  n m ne aj d  i aj la  n dih upk ,u  
ab hagiak ,u  se khid u kulalu  i bers ma a orang-ra y gn a  gn me bm er  i k  u sejuta sema gn a  t da  n
p gne al ama ,n  da gne n ka  u ber  i tih ma , pu it  h hi aggn  aw rna-war an  ya  gn inda  h dala  m
s te ia  p per aj lana  n dih upk ,u  k  u bersuj du  hid adapa  n m ay u  a ll ah, E gn kau ber ki a  n ak  u
eseK mpata u n tn ku  b si a s ma pai D  i ep gn huju  gn awa  l perjua gn ank geS .u ala uP ji ab  ig
M ay u  A ll ah. 
 
A hl ma duli ll ah.. A hl ma dul lli ah.. A hl ma duli ll a ih ro bb ’li al ma in.. 
Suj du  s uy kurk  u kusem ab kh a  n kepad ma u Tuha y n a  gn Maha A ug ng na  n Maha Ti iggn  
na  n Maha A id n l a  n Maha Pe yn aya ,gn  atas ta idk rmu telah ka  u aj kid a  n ak  u am n isu  a
ya  gn s ne an it asa ber ikip r, ber li m ,u  berima  n da  n bersabar dalam m ne aj la in  ke dih upa  n
ini. eS rta lantuna  n hs ol awa  t beriri  gn salam p guggne a  h hat  i da  n ji aw , m ne aj d  i
persem ab ha  n p hune  kerinduank  u pada sa  gn p ene ra  gn ialah Baginda Rasulla  h
Muh amma S d WA . 
 
Lantuna  n Al-fa hit a  h beriri  gn hs al awa  t dalam hs ola kt ,u  k  u selal  u berd ao  dala  m
s uy kurk ,u  k  u m une dn ku  meminta teri am kasi  h kepad ma  u kupersem ab hka  n kar  ay
kec li k u u tn ku  Papa da  n M ama k  u tercinta, ya  gn selal  u ki  tu berd ao  sid epan aj  gn
perjuanga  n k  u serta ta  k h ne it ayn  member  i ak  u sebua  h sema gn at, doa, dor gno a  ,n
naseha  t da  n ka is  h saya  gn serta p ogne r ab nan ya  gn ta  k tergan kit an ,, , Papa,.. Mam .a  .
teri am la  h bukt  i kecil i in  se ab ga  i kado perjua gn anku u tn ku  mem ab la  s sem  au
p ogne r ab nanmu.. dalam dih upm  u dem  i dih u kp  u kalia  n lki a  s m ogne r ab nka  n s ge ala
  
 
peras aa  n tanpa m negne a  l lelah, dalam lapar berjua gn  separ hu  yn wa a ih  aggn
s ge alanny .a . M aa kf a  n anakm P u apa,, Mama, am is  h s ja a ananda m uyne sa kh anm .u  
 
M ma a da P n a ap ... 
it ada ka is  h saya  gn da  n k te ulusan cinta ya  gn pa il  gn s  icu selain M ma a da P n apak .u  
eS tul su  hatimu Ma, seari  f arahanmu Pa Do ma  u ha id rkan ker hdi aa u n tn ukk  ,u
nasehatm  u memapa  h jalank ,u  ab h  u m  u tempa kt  u m yne andarka  n s ge ala ker si auank  u
da  n se ab i  t d ao  tela  h mera gn k lu  id r ki ,u  Menuj  u har  i depan ya c gn erah,Ki in  ak  u
ber is mp hu  di t gne ah-t gne ah pusaran ka il an. Maka, s bma u lt ah ak  u anakm  u d  i depa  n
ip nt  u tempa  t di am an  dul  u anakmu m cne i mu  ta gn anm  u dan terimalah keberha lis a  n
berwuj du  eg lar persembahanku se ab ga  i bukt c i inta da  n tanda ab kitk u .. . 
 
D si etiap suj du  k  u dala  m il ma aw tk  u mula  i f aja r terbi  t ih aggn  terben ma .. seray  a
ta gn ank  u m ne adah” .. ay  A ll a ay h  Rah am n ya Ra ih ..m . Teri am ka is h ay  A ll a  h ata  s
s ge ala izi  n Mu Ka  u et mpa kt a  n aku id antara ked au  am la ki atM y u a  gn s te ia  p
aw tk  u ki hlas m ne aj gaku,, m ne idid kku,, 
membi bm i gn k  u d gne a  n ab ki ,, Ya A ll a  h ber ki anla  h ab lasa  n s te impa  l s uy r ag  if rda su  
u tn ku  mereka da  n aj uhkanla  h mereka nant  i dar  i panas ayn  s gne a  t
h wa a api en rak uMa .. 
 
Teri am ka is  h dos ne  pembi bm i gn ku 
I UB  sinaiflE atiR  da ,areH ativoN UBI n  ata  s bi bm i gn a  n dan araha  aynn serta dosen-
dos ne k  u teri am ka is  h atas sem au  li m y u a gne gn ka  u ber ki a  n sem ago  m ne aj d  i berka  h
ab g ki  u du in a da  n a ihk rat. 
 
 
Sah aba t-sah aba kt … u  
Tiada kata ucapa  n ka is  h bersandi gn ka  n rind u u tn ku  para teman-tema  n ku  .. Terima 
ka his eS .… m ago  persahabatan i in  abad  i d  i dunia da  n a ihk rat, eS rta k cu u a kp a  n
terima ka is  h kepada sem au  hip a  k ya  gn telah sud  i mem ab ntu da  n d eK .ao suks se a  n
bukanla  h suat  u k nese a gn a ,n  buka  n j agu  suat  u ke ab ggn aa ,n  Ha ayn  suat  u perjua gn a  n
dalam m ggne apa  i sebu it r mu it ara keberha lis a …n  
  
HISAKAMIRET NAPACU  
hutakarabawihallutamharawmukiala’umalassA  
hlA a  ,nimala‘libbarihalliludm alages  ijup  nahuT TWS hallA igab  atsemes  
halet gnay mala  nakirebmem  tamhar  nad  hayadih - ayN  aggnihes  silunep  tapad  
nakanaskalem  nad  nakiaseleynem  ispirks  ini  nagned  .kiab  tawalahS  gnirireb  malas  
nakpacuid  kutnu  nagnujnuj  atik  adnigab  WAS dammahuM hallulusaR  .  
“ ludujreb gnay ispirkS  nahubmutreP d na  gnureT namanaT lisaH   ugnU
(  anegnoleM  munaloS L.) nagneD   gnibmaK gnadnaK kupuP nairebmeP d  na
N kupuP KP .”  utas halas nakapurem  tarays  kutnu  helorepmem  raleg  anajraS  
idutS margorP adap nainatreP  igolonketorgA  satlukaF  nakanreteP nad nainatreP  
 .uaiR misaK firayS natluS iregeN malsI satisrevinU  
malaD  naanaskalep  nad  nanusuynep  ispirks  ini  silunep  nakiapmaynem  
kadit gnay hisakamiret  aggnihret  :adapek  
.1   adnahayA atnicret aut gnaro audeK nagnuluP ilazoG .mlA  adnubI nad   itiS
ehtnumilaD hanimA  kutnu nakukalid halet gnay alages sata hisakamiret ,
 sata ,silunep  ulales gnay utser nad aod atres racnapret gnay atnic paites
 ulales alaat’aW uhanahabbuS hallA agomeS .silunep hakgnal ignirignem
 nanabrognep nad nasulutek alages iohdirem nad salabmem atres ,ignudnilem
.irebid halet gnay  
.2   gnayasret ukkidA H ,nagnuluP nalmaR  .rB amihaR ,nagnuluP .rB aniL ame
nagnuluP .rB arhaZ aidaN nad nagnuluP  ebmem asaitnanes gnay r naki  
m  gnay liretam nupuam lautirips nautnab nad nagnukud ,nakaodnem ,isavito
.silunep adapek asaib raul tagnas  
.3   .D.hP ,.cS.M ,.tP.S ,nawrE idE kapaB S ukale  nakeD  F satluka  nainatreP  nad  
nakanreteP  firayS natluS iregeN malsI satisrevinU  uaiR misaK . 
.4   inairT .rD ubI ,1 nakeD likaW ukaleS .cS.M ,.amatarpalsaT nawrI .rD kapaB
 ,.tP.S ,ilA idaysrA .rD kapaB nad II nakeD likaW ukaleS .P.M ,.tP.S ,aniledA
 likaW ukales ,.rgA.M  nakanreteP nad nainatreP satlukaF III nakeD
.uaiR misaK firayS natluS iregeN malsI satisrevinU  
  
.5   idutS margorP auteK iagabes .iS.M ,maZ nashkI airkuyS .rD kapaB
 nakanreteP nad nainatreP satlukaF igolonketorgA  iregeN malsI satisrevinU
firayS natluS  uaiR misaK . 
.6  ubI   .cS.M ,.P.S ,sinaiflE atiR  ,areH ativoN ubI nad I gnibmibmep iagabeS
 gnay silunep kimedaka gnibmibmep nad II gnibmibmep iagabeS .P.M ,.P.S
 adapek nahara nad isavitom irebmem ,gnibmibmem narabasek hunep nagned
.ini ispirks ayniaseles iapmas silunep  
.7  aB .cS.M ,.P.S ,nafloS irdnehkaB kap  S ukale   atres I ijugnep   .rD kapaB
.iS.M ,maZ nashkI airkuyS  S iagabe  halet gnay II ijugnep  nakirebmem  
kusam k na  apureb  kitirk  adapek naras nad  silunep  nagned  naujut  
aynnakiaselesret  ispirks  ini  nagned  .kiab  
.8   damhA .srD kapaB  ukales iS.M ,.tuH.S ,imhafluZ nad ,gA.M ,iwamraD
.iduts asam amales aynisavitom nad nagnibmib sata kimedaka gnibmibmep  
.9  kapaB  nad  ubI  idutS margorP nesod  igolonketorgA  nad  hurules  fats  satlukaF  
nainatreP  nad  nakanreteP  firayS natluS iregeN malsI satisrevinU   uaiR misaK
halet gnay  nakrajagnem  kaynab  umli  nad  anugreb gnay namalagnep  amales  
silunep  .hailuk  
.01  amas ajrekeb asaitnanes hadus gnay nagnaujrepes tabahaS  ayas utnabmem nad  
 :naitilenep aynanaskalret malad  suga edeD ,haysnaidrA uyhaW ,rihkA.M
 ,nawaites .alihdaF sihduY nad gniribmeS irtuP alimraK ,idsuR  
.11  namet nad nagnaujrepeS tabahaS -  asaitnanes gnay DOC puorg irad namet
 : naitilenep aynanaskalret malad ayas utnabmem hadus nad amas ajrekeb
 idairpA ,iaviR damhA ,amatarP idnayS damhA ,owobiW oirtaS gnugA
naS  ,akiwseD ailemA aslE ,tayadiH ideD ,gnurunaM .rB amhaR ailemA ,ayaj
 uyadnaN ,waD rabocsE .M ,liamsI ,nahdamaR ufsiN mahlI ,onoyhaC ardnE
.adnaW atipsuG adaR nad ,irtuP aylU  
.21  nameT -  namet  roines atreseb  silunep utnabmem hadus gnay nagnibmib utas
usuynep malad  :ini ispirks nan ayajnaS idairpA  ardnE ,ydnayS damhA ,
B ,onoyhaC .iseR nad ,airtaS gnaB ,ailuJ iboR gna  
.31  namet nad nagnaujrepes tabahaS - namet  G saleK irad   5102 natakgna  gnay
:nautnab atres tagnames irebmem hadus  siliW antaR ,hainsuH iwD ,otnairfE  ,
dnuS irtiF  ,naivatkO tigiS ,adnaloY aveR ,itawalisuS ,arabutaB aleN iksiR ,ira
  
nad ,idrA ykiV ,okE ardni nayR  aumes  namet - muleb gnay namet  tapmes  
silunep  halet gnay silut  nakirebmem  tagnames  nad  isavitom  adapek  silunep  
kiab  adap  taas  nahailukrep  nupuam  adap  taas  nanusuynep  ispirks  .ini  
.41  roineS   silunep adapek nakusam irebmem nad utnabmem halet gnay
 leraD ,adahuS analuaM firA ,P.S ,hazmaH dammahuM ,P.S ,enaP napojahraP
 ,onteR iwD ,P.S ,ildA ,nubisaH namhaR ailuA  P.S ,idlanirsuG  nad , aumes  
roines - roines  muleb gnay  mes tap  silunep  utas naktubes - .utasrep  
.51  uJ roin  irebmem nad utnabmem halet gnay   nagnukud  silunep adapek  ykoR
 ,irjaP sugabut ,atneG ,naebaggnaP idnaS aimsA ,inodamoR ikiR ,arobmaS
 nad irbeF ,tigiS ,adnaN aumes  roinuj - roinuj  muleb gnay  tapmes  silunep  
utas naktubes - utasrep . 
.61  nameT - namet  idutS margorP nagnaujrepes  igolonketorgA  natakgna  102  :5
labqI ,mahrI ,ydniC ,ikiK ,   ,damhaR diaS , ,keiT ,aniR  ,lutairaS ,faysiR   ,akslE
 ,inaS sugA ,ramsirT  ,nawdiR ,aneR ,naiD ,irfeJ ,idA ,itkaB ,sajnA ,avleD
silraM ,imleH   ,a  ,irtiF  ,ildafluzD nad  aumes  namet - muleb gnay namet  tapmes  
silunep  halet gnay silut  nakirebmem  tagnames  nad  isavitom  adapek  silunep  
kiab  adap  taas  nahailukrep  nupuam  adap  taas  nanusuynep  ispirks  .ini  
siluneP  parahreb  nad  aodnem  nak  agomes   gnay aumes halet  atik  nakukal  












 ii  
 
NAD NAHUBMUTREP  GNURET NAMANAT LISAH  UGNU  
(  anegnolem  munaloS L.) NAGNED  KUPUP NAIREBMEP  
KPN KUPUP NAD GNIBMAK GNADNAK  
)64330128511( nagnuluP laniaZ  
 nad sinaiflE atiR nagnibmib hawabiD areH ativoN  
IRASITNI  
 gnureT ugnu   nakapurem  utas halas  namanat  arutlukitroh gnay   gnudnagnem
tardihobrak ,kamel ,nietorp ,  atres rofsof ,muislak ,C nimativ ,B nimativ ,A nimativ
iseb taz  . u arac utas halaS  kutn  naktakgninem  lisah nad nahubmutrep  namanat
gnuret   kupup nairebmep nagned utiay nakupumep nagned nakukalid tapad ugnu
.KPN nad gnibmak gnadnak   sisod naktapadnem kutnu naujutreb ini naitileneP
m atres kiabret KPN kupup nad gnibmak gnadnak kupup naktapadne   iskaretni
nad gnibmak gnadnak kupup nairebmep aratna   nahubmutrep padahret KPN kupup
 nalub adap nakanaskalid halet ini naitileneP .ugnu gnuret namanat lisah nad
pA iapmas 8102 rebmeseD id 9102 lir  L nad naabocrep nahal  muirotaroba
 imonorgA .uaiR aksuS NIU nakanreteP nad nainatreP satlukaF   ini naitileneP
uggnem  pakgneL kacA nagnacnaR edotem nakan  nagned  rotkaf 2  gnaluid gnay
 kaynabes  3 ilak iay amatrep rotkaF . gnibmak gnadnak kupup sisod ut   (  ,573 ,0
namanat/g 5211 nad ,057 ) tkaF , KPN kupup sisod utiay audek ro  (  09 ,06 ,03 ,0
namanat/g )  itamaid gnay retemaraP .  ,gnatab retemaid ,namanat iggnit halada
 ,haub gnajnap ,namanatrep haub tobob ,haubrep haub tobob ,haub halmuj
nep lisaH .namanat gnirek tareb nad ,namanat hasab tareb ,haub retemaid  naitile
nakkujnunem  p awhab  gnibmak gnadnak kupup nairebme  nagned  573 sisod
namanat/marg   hibel lad neisife namanat iggnit naktakgninem ma  ,haub retemaid ,
ugnu gnuret haub gnajnap .  KPN kupup nairebmeP  nagned namanat/marg 03 sisod  
 hibel  retemaid ,gnatab retemaid ,namanat iggnit naktakgninem malad neisife
tareb nad ,haub gnajnap ,haub  ugnu gnuret namanat gnirek .  aratna iskaretnI
 gnibmak gnadnak kupup nairebmep  sisod nagned  namanat/marg 057  nad  kupup
 KPN  sisod nagned namanat/marg 06   malad kiabret lisah nakirebmem
namanatrep haub halmuj naktakgninem , haubrep haub tobob  ,  haub tobob
natrep .ugnu gnuret namanat adap hasab tareb nad ,nama  
 
icnuk ataK  KPN ,gnibmaK gnadnaK kupuP ,ugnU gnureT :  
 iii  
 
 DNA HTWORG  SDLEIY  ELPRUP FO GGE  STNALP  
 HTIW ).L anegnolem munaloS(  NOITACILPPA TAOG FO  
 DNA ERUNAM REZILITREF KPN  
 
)64330128511( nagnuluP laniaZ  
rosivrepuS  yb   sinaiflE atiR  dna ativoN  areH  
CARTSBA T 
 ,taf ,nietorp sniatnoc taht stnalp larutlucitroh eht fo eno si tnalpgge elpruP
 .nori dna surohpsohp ,muiclac ,C nimativ ,B nimativ ,A nimativ ,setardyhobrac
 enod eb nac stnalp tnalpgge elprup fo dleiy dna htworg eht esaercni ot yaw enO
ef yb hT .KPN dna erunam taog gnivig yb gnizilitr e  ot smia yduts  eht enimreted
fo esod tseb   eht tuo dnif ot sa llew sa ,rezilitref KPN dna erunam taog  noitcaretni
 eht neewteb gnivig   fo dleiy dna htworg eht no rezilitref KPN dna erunam taog fo
hT .tnalpgge elprup t 8102 rebmeceD ni detcudnoc saw hcraeser si  ni 9102 lirpA o
 tnemirepxe fo dnal eht  fo ytlucaF eht fo yrotarobaL ymonorgA eht dna
 laminA dna erutlucirgA ecneicS   fo NIU  uaiR aksuS  .  yletelpmoc a sesu yduts sihT
 ngised dezimodnar  )DRC( w w desu sa af 2 hti  .semit 3 detaeper era taht srotc  ehT
 rotcaf tsrif egasod erunam taog saw   dnoces eht ,)tnalp / g 5211 dna 057 ,573 ,0(
 rotcaf egasod rezilitref KPN saw   sretemarap ehT .)tnalp / g 09 ,06 ,03 ,0(
d mets ,thgieh tnalp erew devresbo urf ,tiurf fo rebmun ,retemai  ti thgiew  tiurf rep  ,
,thgiew porc  tiurf  htgnel thgiew yrd dna ,thgiew tew ,retemaid tiurf ,  tnalp fo  .  ehT
 eht taht dewohs stluser gnivig   saw tnalp / smarg 573 fo esod a ta erunam taog fo
 elprup fo htgnel tiurf ,retemaid tiurf ,thgieh tnalp gnisaercni ni tneiciffe erom
iw noitacilppa rezilitref KPN .tnalpgge saw tnalp / smarg 03 fo esod a ht   erom
id mets ,thgieh tnalp gnisaercni ni tneiciffe  dna ,htgnel tiurf ,retemaid tiurf ,retema
 erunam taog gnivig neewteb noitcaretni ehT .stnalp tnalpgge elprup fo thgiew yrd
 tnalp / smarg 06 fo esod a ta rezilitref KPN dna tnalp / smarg 057 fo esod a ta
fo rebmun eht gnisaercni ni stluser tseb eht sedivorp   rep thgiew tiurf ,stiurf porc
.stnalp tnalpgge elprup no thgiew tew dna ,porc rep thgiew tiurf ,tiurf  
 
 :sdrowyeK rezilitrep KPN ,erunam taoG ,tnalpgge elpruP  
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.I  NAULUHADNEP  
.1.1  gnakaleB rataL  
gnureT  (  anegnolem munaloS L.) F kusamret ilima  a S eaecanalo .  gnureT
 iagabes nakanugid ruyas  anerak   nimativ tardihobrak ,kamel ,nietorp gnudnagnem
s rofsof ,muislak ,C nimativ ,B nimativ ,A .)7002 ,antaidaH( iseb taz atre   turuneM
onojranuS  ( 3002  )  anerak tabo iagabes taisahk iaynupmem aguj gnuret
diolakla gnudnagnem  , tneirtunotif , nidosalos nad  . uneM  tur  searamiuG la te  ,.
0002( uret awhab naktubeynem ,)  gn d  ,harad lortselok radak naknurunem tapa
 ,mamed  ,ines ria nakracnalem itna   ,reknak .aborkim itna nad suriv itna  
nagnudnaK  iggnit pukuc gnay izig   gnuret haub adap naktapadid gnay  amaturet
atiV nagnudnak  nim  nakgnabmekid kutnu laisnetop pukuc aggnihes ,rofsoF nad
 igab izigreb naruyas nahab namagarakenaek padahret gnabmuynep iagabes
kududnep . 
 nahabmatrep nagned nalajes takgninem suret gnuret padahret naatnimreP
aradasek ayntakgninem nagned itukiid gnay kududnep ruyas taafnam naka n -
 ulrep gnuret namanat iskudorp aggnihes ,agraulek izig ihunemem malad naruyas
.naktakgnitid suret   nakrasadreB ,SANESUS  SPB   tapadret ,)6102(  %92,79  halmuj
 .naruyas ismusnokgnem gnay aisenodnI kududnep  nakrasadreB ,SANESUS  SPB  
ret ,)6102(  tapad  %92,79  ismusnokgnem gnay aisenodnI kududnep halmuj
 utiay gnuret namanat aynsusuhk ruyas ismusnok 5102 nuhat adaP .naruyas
 gnuret ismusnok 6102 nuhat adap itukiid nad nuhat/not 036,996 iapacnem
.nuhat/not 018.047 iapacnem  
nI id gnuret namanat iskudorP  ihunemem malad ipukucret muleb aisenod
 .aisenodnI id ruyas ismusnok nahutubek  aisenodnI id gnuret namanat iskudorP
reb nalaj  tautkulf araces if P .aynnuhat paites kudor  is  id gnuret I aisenodn   adap
102 nuhat rasebes utiay 5  233,415  not 102 nuhat , 6 kudorp is   aisenodnI id  gnuret
427,905 rasebes  not   rasebes aisenodnI id gnuret iskudorp 7102 nuhat nad 535 , 24  1
not  SPB( , 102 7 .)  t lisah aynhadneR  nakbabesid tapad gnuret namana  iagabreb helo
 gnaruk gnay ayadidub nakadnit ,rubus gnaruk gnay hanat aynaratnaid rotkaf  ,kiab
idnok nad .gnukudnem gnaruk gnay milki is  
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 ahasU u  nahubmutrep naktapadnem kutn  gnuret namanat  ,lamitpo gnay
 naarahilemep aguj ipatet ,laedi gnay hubmut tarays irad nakitahrepmem niales
 aynaratnaid  itrepes  .arah rusnu ialpus  utas halaS ninem kutnu ayapu  naktakg  rusnu
ay arah kutnu hanat malad id aidesret gn  utiay namanat nahutubek ipukucnem  
.)3102 .kkd ,ajauD( nakupumep aynnakanaskalid nagned  P   naujutreb nakupume
 raga namanat nakhutubid gnay arah rusnu naaidesretek naktakgninem  kutnu
 iapacid tapad it gnay namanat lisah satilauk nad iskudorp .)8002 ,ayajiW( iggn  
mumu araceS   iggnit pukuc gnuret namanat nakhutubid gnay arah rusnu nahutubek
utiay  kaynabes  N kupup  1 01   ,ah/gk P2O5  kaynabes K nad ah/gk 55 2  O   kaynabes
gk  03 .)5991  ,irahsA(  ah/   gnay kupuP  kinagro kupup apureb tapad nakanugid
.kinagrona kupup nad   
P  nakapurem kinagro kupu  aynlasim mala irad gnusgnal tapadid gnay kupup
 .ayniagabes nad sopmohcirt ,gnadnak kupup ,mala tafsof  tapad kinagro kupuP
kisif tafis ikiabrepmem ,  ,hanat igoloib nad ,aimik  aynnaanuggnep malad ipatet
 kinagrona kupup nagned nakgnidnabid raseb gnay halmuj malad nakulrepid
3102 ,.kkd omonruP( amas gnay nasaul malad  .)  gnay gnadnak kupup utas halaS
.gnibmak narotok gnadnak kupup utiay kinagro kupup iagabes nakidajid  
up irad isgnuF  gnadnak kup  gnibmak  nasipal nakrubmeggnem kutnu utiay
 naakumrep hanat )lios pot(  ayad iggnitrepmem ,kiner dasaj isalupop natakgnineP ,
 ayad naktakgninem tapad aynnahurulesek gnay ,ria napmis ayad nad pares
 .)6002 ,ramansuM( hanat narubusek  irad rutskeT ,sahk halada gnibmak narotok  
naritub kutnebreb anerak – kisif araces hacep rakus kaga gnay naritub ,   aggnihes
nas huragnepreb tag  hret isisopmoked sesorp pada   nad  .aynarah naaideynep sesorp
 narotoK bmak i gn   rusnu gnudnagnem m reb orka 2 apu , 1 ,N %30 , 1 ,P %42 ,  %16 K  ,
2, 0 nad ,aC %54 , orkim rusnu nad gM %26  gnay  iniA( namanat nakhutubid , 
)5002 . 
 gnusgnal nad iaruret hadum nial aratna nahibelek ikilimem kinagrona kupuP
.rubus hibel idajnem nahubmutrep aggnihes ,namanat paresid tapad   utas halaS
 .KPN kupup utiay kinagrona kupup KPN kupuP    kumejam  kupup  nakapurem
   rusnu   gnudnagnem  gnay sinej  aud  irad  hibel  arah d , rusnu nagnudnak nagne  
 arah n HN kutneb malad %51 negorti 3  , f % 51 rofso   kutneb malad P2O  muilak nad ,
15 kutneb malad %  K2O  ,  ,nZ ,nM ,eF ,S ,gM ,aC itrepes nial rusnu iagabes atreS
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.)7002 onosraM nad aggniL( kinagro rotavitka nad ,oM ,oB ,uC   kupup naanugneP
 ,K ,P ,N rusnu gnudnagnem gnay kumejam aynaratnaid   kumejam KPN
parahid at satilauk nad iskudorp naktakgninem tapad nak  lamitpo gnay naman
nad niddurfayS(  .)0102 ,nidorithcabuZ  
 nad kinagro kupup irad isanibmok awhab  nakataynem )3002( mayS
 babes ,kiab hibel gnay huragnep nakirebmem kinagrona  aynaudek  idajret
gnajnunem gnilas gnay sigrenis gnay nagnubuh  nat iskudorp padahret  .idap nama
risomaS helo taukrepid ini laH   nagned awhab nakataynem gnay )0002(
 aggnihes ,gnadnak kupup N/C oisar naknurunem tapad N rusnu nahabmanep
 nahab tapec nikameS .iaruret tapec kinagro   rusnu tapec nikames akam ,iaruret
gab aidesret naka laisnese arah .namanat i  
 aguj itilenep aparebeB  nakataynem  awhab nakisanibmokgnem   kupup
 adap kiab gnay huragnep nakirebmem kinagrona kupup nad kinagro
 nagnutnueK .hanat narubusek naktakgninem nad namanat isirtun nagnabmiesek
rona nad kinagro kupup isanibmok irad aynnial  naknurunem  upmam halai kinag
 sesorp utkaw utnabmem atres kinagrona kupup padahret namanat nagnutnagretek
 nahab adap ada gnay arah taz isasilarenim kinagro   naataynreP .)0102 ,ineyA(
 naitilenep lisah nagned nalajes tubesret  nahbuS idanuG nad  9002(  )  gnay
 nakataynem awhab   kinagrona nad kinagro kupup nairebmep isanibmok
.natujnalekreb nainatrep gnukudnem kutnu nakrujnaid gnay arac nakapurem  
 naitilenep lisaH acsiV  p awhab nakkujnunem )6102( ,.kkd   huragne
gnibmak  gnadnak  kupup  nairebmep  isanibmok  gned sisod na  namanat/g 057  
 KPN  kupup  nad namanat/g 06 sisod nagned   tagnas gnay huragnep nakirebmem
 padahret atayn  ,namanat iggnit  nad haub gnajnap adap atres namanat nuad halmuj
gnuret namanatrep rages tobob  . nahbuS   idanuG nad  awhab nakataynem )9002(
p  KPN kupup nairebme 1 sisod nagned  00 /g nagnedeb   atayn huragnep nakirebmem
 padahret  nahubmutrep  iggnit tamot namanat  .  naitilenep lisaH  )1102( atimsuR
 001 sisod nagned gnibmak gnadnak kupup nairebmep awhab nakkujnunem
ahret atayn huragnep nakirebmem gabylop/g  tapad nad namanat iggnit pad
.oakak tibib nahubmutrep naktakgninem  
7102( .kkd ,hospaH p awhab nakataynem )  KPN kupup nairebme 52   g
 namanat/ tapad   atayn gnay huragnep nakirebmem   padahret  ,gnatab retemaid
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 namanat adap namanatrep haub tobob nad ,haub gnajnap gnitirek iabac .  lisaH
 naitilenep nairaniD i ebmep awhab nakkujnunem )4102(  gnadnak kupup nair
bmak narotok  gni  sisod nagned not 01 /  ah  nad k takgnit nagned  namanat natapare
namanat 333.54 kirebmem ah/  nad nahubmutrep padahret atayn gnay huragnep na
t lisah  namana sinam gnugaj . 
 luduj nagned naitilenep nakanaskalem silunep ,tubesret naiaru nakrasadreB
“ ( ugnU gnureT namanaT lisaH nad nahubmutreP  anegnolem  munaloS .L  )
 nagneD  kupuP nairebmeP d gnibmaK gnadnaK  kupuP na KPN .”  
.2.1  naujuT  
naujutreb ini naitileneP  naktapadnem kutnu : 
.1  D  kiabret gnibmak gnadnak kupup siso  padahret  lisah nad nahubmutrep
gnuret namanat . 
.2  D  kupup siso KPN   kiabret  padahret gnuret namanat lisah nad nahubmutrep . 
.3   iskaretnI  KPN kupup nad gnibmak gnadnak kupup aratna  padahret kiabret
 nahubmutrep .gnuret namanat lisah nad  
 
.3.1  taafnaM  
 naitileneP :kutnu taafnamreb ini  
.1  M  gnatnet nauhategnep habmane .gnuret namanat ayadidub  
.2  irebmeM nak  i isamrofn   ianegnem sisod   kupup nad gnibmak gnadnak kupup
KPN   lisah nad nahubmutrep padahret namanat  .gnuret  
 
.4.1  sisetopiH  
:utiay nakujaid gnay sisetopiH  
.1  gnadnak kupup nairebmeP   gnibmak  sisod nagned  adebreb gnay
padahret huragnep nakirebmem  .gnuret namanat lisah nad nahubmutrep  
.2   nairebmeP KPN kupup   sisod nagned  adebreb gnay  huragnep nakirebmem
padahret   lisah nad nahubmutrep .gnuret namanat  
.3   aratna iskaretni tapadreT p  nairebme  kupup gnibmak gnadnak  kupup nad  
KPN  padahret  .gnuret namanat lisah nad nahubmutrep  
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 .II  AKATSUP NAUAJNIT  
.1.2   mumU nauajniT gnureT namanaT  (  anegnolem munaloS ).L  
ad naruyas utas halas nakapurem gnureT  gnuret namanaT .haub kutneb mal
gnay siport haread namanat nakapurem   amaturet ,aisA auneb irad lasareb
dnI ,aisenodnI  .)7002 ,iduhsaM( ramnayM nad ai  naidumek uti haleteS
 aratU akiremA ek awabid ulal barA gnagadep arap helo aporE ek naklanekrepid
esid gnires licek haub naruku nagned gnuret rail epiT .aporE nargimi arap helo  tub
 iagabes  anegnolem .S  .rav munasni  isairaV .aidnI ,lagneB naratad id nakumetid ,
 ini lah ,araggneT aisA hurules id nakumetid gnuret haub kutneb nad anraw
 nad namagarek tasup haread nakapurem ini haread awhab nakkujnunem
 lasa haread iagabes naknikgnumem kcinaJ & yanuaD( gnuret namanat , .) 7002  
 tapad gnay A nimativ nad muilak gnudnagnem kaynab gnuret namanaT
hubut igab anugreb  .  marg 001 rep gnuret aimik isisopmoK  g 1,1 ; irolak lak 42
tardihobrak g 5,5 ; kamel g 2,0 ; nietorp  of gm 0;73 ; muislak gm 0,51 ;  gm 4,0 ; rofs
 radak ria g 7,29 nad ; 1B nimativ 40,0 ; C nimativ gm 5 ; A nimativ IS 0,4 ; iseb
 natahesek igab nakgnutnugnem tagnas hadner gnay muirtan nad iggnit gnay muilak
.)4102 ,iefaS( isnetrepih tikaynep nahagecnep malad aynsusuhk  
 gnuret namanaT lada ha   iramegid nad ralupop pukuc gnay naruyas utas halas
 kutnu kane niales adum hisam gnay gnuret hauB .takaraysam nasipal hurules helo
 nad iggnit pukuc gnay izig gnudnagnem aguj ,napalal nad naruyas nakaidajid
s gnuret satidomok aggnihes pakgnel aynisisopmok  kutnu laisnetop tagna
 pukuc gnabmuynem sugilakes sinsibirga alaks malad fisnetni araces nakgnabmekid
( kududnep igab izigreb nagnap namagarakenaek padahret raseb 7002 ,mihaR .)  
 gnudnagnem aguj ugnu gnuret ,larenim nad nimativ gnudnagnem nialeS
 nairtunotif adiskoitna kefe ikilimem ini nairtunotiF .gnitnep gnay n  nairtunotiF .
 niefak nial aratna lonef masa nenopmok kusamret ugnu gnuret adap tapadret gnay
 dionovalf kusamret gnay nakgnades ,haub id tapadret gnay kinegorolk masa nad
a H( ninusan halad  evenihna la te  ,. )0102 . 
2. .2  gnureT namanaT igolofroM nad isakifisalK  
4002( omopeosortijT turuneM uret namanat imonoskat ,) ( gn  munaloS
 anegnolem reb iagabes halada ).L  :tuki mungeR isiviD ,eatnalP : o  : S atyhpotamrep  ,
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buS - isivid o A :  ,eamrepsoign C sal sis  : D eanodelytoci  ,  : odrO selanaloS  , ilimaF a  :
eaecanaloS  ,  : suneG munaloS  ,  : seisepS  anegnolem munaloS .L  M  igolofro
.ijib nad haub ,agnub ,nuad ,gnatab ,raka sata iridret gnuret namanat   namanaT
 gnay namanat kusamret gnuret  gnay nuhates ( udrep kutnebreb 3002 ,onoyhaC .)  
 rakA gnabac nad gnaggnut raka ikilimem gnuret namanat -  tapad raka gnabac
08 ratikes hanat maladek submenem - rakA .mc 001 -  ratadnem hubmut gnay raka
04 suidar nagned rabeynem tapad - gnatab lakgnap irad mc 08 ,  nagned gnutnagret
 nad namanat rumu  hanat narubusek rtijT( .)4002 ,omopeoso  
amatu gnatab utiay macam aud idajnem nakadebid gnuret namanat gnataB  
s gnatab( nagnabacrep nad )remirp gnatab(  aynnagnabmekrep malaD .)rednuke
nakapurem amatu gnataB .urab nagnabacrep iaynupmem naka rednukes gnatab  
 ayniridreb aggnaynep namanat , gnades nabacrep nak  namanat naigab halada nag
gnay  .)9991 ,itnayruM nad dasateoS( agnub nakraulegnem naka  
 namanat gnatab iggniT .gnabacreb nad ,uyakreb ,kednep gnuret gnataB
05 aratna isairavreb - b tiluk naakumreP .aynsateirav sinej gnutnagret mc 051  gnata
ukub helo pututret nuad uata gnabac -  kutnebmem ini namanat gnataB .sulah ukub
 ikilimem gnuret amatu gnataB .narutareb kadit nad upraggnem gnay nagnabacrep
nagnabacrep nakgnades ,sarek kaga nad raseb pukuc naruku   naruku ikilimem
uF .licek hibel  isgn nagro nad nuad aynhubmut tapmet iagabes gnatab -  nial nagro
 nalaj iagabes nad nuad ek raka irad arah taz tukgnagnep iagabes nakanugid nad
misa lisah taz nakrulaynem ,gnabmaB( naigab hurulesek isali  .)3002  
( nuad iakgnat sata iridret gnuret nuaD suloitep h nad ) ( nuad iale animal ,)  
rednilis kutnebreb nuad iakgnaT .iakgnatreb nuad aguj tubesid , kaga isis nagned  
5 aratna rasikreb gnajnap ,lakgnap naigabid labenem nad hipip - nuad ialeh ,mc 8  
uru nad ,gnabac gnalut ,nuad gnalut ubi sata iridret t-  ialeh rabeL .nuad turu 7 nuad -
21 aratna nuad gnajnaP .aynsateirav iauses uata mc 9 - apureb nuad nugnab ,mc 02  
gnicnurem nuad lakgnap ,lupmut nuad gnuju naigab ,lavo aggnih taputek haleb  








 gnay alup ada ugnu anrawreb gnuret agnuB .anrupmes agnub aguj tubesid gnires
ret haub kutneB .hitup anrawreb  uata ,gnojnol ,talub gnay ada ,magarakenareb gnu
5 halmujreb agnub atokhaM .gnajnap talub  -  haub utkawes rugug naka nad haub 8
5 halmujreb iras gnaneB .gnabmekreb  -  gnay haub 2 halmujreb kituP .haub 6
 aynkatel gnay agnub narakgnil utas malad katelret ojnonem  agnub rasad id l
M nad dasateoS( .)9991 ,itnayru  
gnuret hauB   kutneb ,labet gnigadreb ,laggnut itajes haub nakapurem
 talub nad ,gnojnol ,sirdnilis ,licek talub aynaratnaid ,magar akenareb aynhaub
awreb gnay alup ada ipatet ,ugnu aynhaub anraW .gnajnap jih nad hitup anr  ua
002 onojranuS( hitup siragreb .)7002 ,iduhsaM ;3  uret hauB  ijib naklisahgnem gn
licek aynnaruku gnay -  ini ijiB .adum talkoc anrawreb nad hipip kutnebreb licek
( fitareneg araces nakaynabrep uata iskudorper tala nakapurem 1002 ,idamaS .)   
2 3.  .   hubmuT tarayS gnureT namanaT  
uret namanaT gnit naratad id kiab iskudorpreb nad hubmut tapad ugnu gn  ig
 1 naiggnitek nagned hadner naratad id nupuam -  tual naakumrep irad retem 002.1
.)8002 ,namiduB(   gnaponem kutnu pukuc gnay ria nakulremem ini namanaT
nahubmutrep uret ,aynnahubmutrep amaleS .ayn daek ikadnehgnem ugnu gn  naa
2 aratna aradu uhus 2 - 3 º0  kococ aggnihes ,gnirek aynmilki nad sanap acauc ,C
a sanap acauc naadaek adaP .uaramek misum adap manatid  nad gnasgnarem nak
 iggnit aradu uhus alib ,numaN .nahaubmep uata naagnubmep sesorp tapecrepmem
d naagnubmep uret nahaubmep na inkay uggnagret naka ugnu gn   haub nad agnub
.)3002 ,katnujnamiS( narugugreb naka  
uret namanaT nahat gnologret ugnu gn  kaynep padahret  .iretkab nad ti
uret namananep naikimed nupikseM  iggnit aynnajuh haruc gnay haread id ugnu gn
 kutnU .iretkab nad tikaynep nagnares padahret aynnaakepek ihuragnepmem tapad
ay iskudorp naktapadnem uret namananep tapmet ,iggnit gn  akubret surah ugnu gn
tapadnem( y tapmet iD .pukuc gnay )irahatam ranis nak  ,gnudnilret gna
uret nahubmutrep  .)1102 ,otnamriF( fitkudorp gnaruk nad suruk naka ugnu gn  
 turuneM 102( irkaS ret namanat ,)2 u  aumes ripmah hubmut tapad ugnu gn
nay hanat naadaeK .hanat sinej  kutnu kiab gnilap g uret namanat  halada ugnu gn
 aynesaniard nad isarea ,kinagro nahab naka ayak ,rubus ,risapreb gnupmel sinej
aratna Hp adap atres ,kiab   8,6 -  .3,7 56 aradu nababmeleK -  haruc nagned %08
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008 najuh -  .)3102 ,miL( nuhat/mm 0021 rep )5 irad gnaruk Hp( masa hanat adaP  ul
 tislak apureb aynmumu adap nainatrep kutnu rupak nahaB .narupagnep nakukalid
OCaC( 3  kutnu nakhutubid gnay rupak halmuJ .)OaC( rupak uata timolod ,)
 uti hanat namasaek tajared nad sinej adapek gnutnagret ,hanat Hp nakianem
lid aynasaib narupagneP .iridnes .manat mulebes uggnim aud ratikes nakuka  
apreb gnupmel hanat adap manatid gnureT kinagro nahab naka ayak gnay ris  
22 halada gnuret namanat igab kiab gnay aradu uhuS .kiab gnay esaniard nagned  - 
nuret namanaT .gnirek milki nad sanap acauc taas adap uata C°03  aynkiabes g
,onojranuS( gnusgnal irahatam ranis tapadnem  3002 .)  
4.2 .  kupuP gnadnaK  gnibmaK  
eaf( tadap nahab %76 irad iridret gnibmak gnadnak kupuP  %33 nad )sec
)eniru( riac nahab  .  kutnebreb anerak ,sahk halada gnibmak narotok irad rutskeT
naritub  -  naritub  huragnepreb tagnas aggnihes kisif araces hacep rakus kaga gnay
aynarah naaideynep sesorp nad isisopmoked sesorp padahret  .  gnadnak kupuP
 .kinagro kupup kutneb utas halas nakapurem gnibmak  iaynupmem kinagro kupuP
kupup nagned nakgnidnabid gnitnep gnay isgnuf   tapad utiay kinagrona
 dasaj isalupop naktakgninem ,)liospot( hanat naakumrep nasipal nakrubmeggnem
 nahurulesek araces gnay ,ria napmis ayad nad pares ayad iggnitrepmem ,kiner
.)8002 ,ojdetuS( hanat narubusek naktakgninem tapad  
mak gnadnak kupup arah radaK  gnay muilak nad negortin gnudnagnem gnib
 ,uabrek nad ipas narotok irad lasareb gnay gnadnak kupup irad iggnit hibel fitaler
 ,maya narotok irad lasareb gnay gnadnak kupup nakgnidnabid hadner hibel numan
.)0102 ,atanarP( aduk nad ,ibab  arotoK em ini gnibmak n m rusnu gnudnagn  orka
%16.1 ,P %42.1 ,N %30.2 apureb  K  orkim rusnu nad gM %26.0 nad ,aC %54.2 ,
5002 ,iniA( namanat nakhutubid gnay malad aC nad N radak ataynreT .)  kupup  
 gnadnak   kupup ria radak irad hadner hibel aynria radak ,iggnit pukuc gnibmak
daeK .ipas nahaburep naukukalem kiner dasaj gnasgnarem naikimed naa -
 uata naiakameP .tapec nagned gnusgnalreb nahaburep aggnihes ,fitka nahaburep
etes uggnim 2 uata 1 nakukalid aynkiabes hanat malad ini kupup namanebmep  hal
)8002 ,ojdetuS( manat asam . 
 nairebmep nagned awhab nakkujnunem ,)4102( uyahaR naitilenep lisaH
 huragnep nakirebmem ah/not 51 sisod nagned gnibmak narotok gnadnak kupup
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 nuad gnawab nad letrow namanat lisah nad nahubmutrep padahret atayn gnay
 gnapmut ayadidub kinket nakanuggnem nagned .iras   )5102( kkd ,idaH
 awhab nakataynem  kupup sisod nairebmep nagned  51 kaynabes gnibmak narotok
/not  padahret atayn gnay nakiremem mc 04 x mc 05 manat karaj nad ,ah
.sicnub namanat lisah nad nahubmutreP  
5.2 . KPN kupuP  
 kumejam kupuP nagrona kupup halada KPN  uata ki  gnay nataub kupup
kirbap irad naklisahid -  tubesret kupup anam gnay ,kupup taubmep kirbap
rusnu gnudnagnem - taz uata arah rusnu -  namanat nakulrepid gnay nanakam taz
etuS( 8002 ,ojd  .)  agit uata aud gnudnagnem gnay kupup halada kumejam kupuP
arah rusnu   ,)K nad ,P ,N( remirp orkam arah rusnu gnudnagnem akiJ .remirp
 ,orkim arah rusnu ipakgnelid nad ,)S nad ,aC ,gM( rednukes orkam arah rusnu
 akij aratnemeS .pakgnel kumejam kupup iagabes nakirogetakid tubesret kupup
aynnagnudnak   isanimodid aynah rusnu helo -u  id tubesret kupup ,orkim arah rusn
( orkim kupup tubes 2002 ,nazivoN .)  
 kutnu gnitnep tagnas gnay laisnesse arah rusnu nakapurem negortiN
usuynem narepreb ini rusnU .namanat nahubmutrep  masa nad nietorp orkam n
taelkun potorp nusuynep iagabes aguj uti niales ,  adaP .nahurulesek araces amsal
 nahubmutrep uata nakutnebmep kutnu nakulrepid tagnas negortin aynmumu
 tapec huragnepreb negortiN .raka nad ,gnatab ,nuad ,itrepes namanat fitategev
 uajih anrawreb naka namanat fitategev naigaB .namanat nahubmutrep padahret
ec  huragnepreb negortin arah rusnU .N napukucek alib paleg uajih aggnih har
 nahubmuT .nial arah rusnu nakgnidnabid namanat padahret raseb gnilap
 iulalem muinoma noi uata tartin iagabes lamron araces negortin arah pareynem
uruneM .)7002 ,iftuL( hanat irad raka  aynah kadit negortin ,)9891( nahbuS t
 iapmas namanat helo libmaid ipatet fitategev nahubmutrep kutnu nakulrepid
.fitareneg nahubmutrep  
K  rusnu nagnaruke  )N( negortiN it namanat nakbabeynem tubesret  tapad kad
 .lamron nagned hubmut rtin nagnarukek idajret akiJ namanat ,nego   hubmut naka
nuad ,satabret tagnas idajnem raka nahubmutrep ,lidrek -  nad gninugnem nuad
.)3002 ,onegiwojdraH( rugug  gnatab nakbabeynem tapad negortin nahibeleK -
 nahat ayad ignarugnem tapad nad ,hobor hadum nad hamel idajnem gnatab
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dahret namanat  ulrep gnay laH .)3002 ,onegiwojdraH( tikaynep pa
 malad negortin halada negortin kupup nakanuggnem akitek nakgnabmitrepid
 adap nakanug ,uti anerak helO .namanat igab  aidesret tapec tagnas tartin kutneb
adap aynsusuhk ,nakhutubid tagnas negortin rebmus taas   nagnudnak gnay hanat
nazivoN( tikides aynkinagro nahab , .)2002  
soF rof   haub ,agnub nakkutnebmep ,nietorp asetnis malad gnitnep narepreb
 .nakasamep tapecrepmem atres ijib nad rofsoF   kutneb malad namanat paresid
H2 OP 4 OPH ,  4 OP nad 4 gnutnagret uata ,  ( hanat Hp ialin irad rofsof   paresid tapad
 .)hadner kadit aguj nad iggnit kadit hanat Hp akij kiab nagned rofsoF   naigabes
utab nakupalep irad lasareb raseb -  irad lasareb aynasis ,imala larenim nautab
 nagnudnak nupualaW .kinagro nahab nakupalep rofsof   malad  ,hapmilem hanat
 nagnarukek nikgnum hisam namanat rofsof   raseb naigabes anerak rofsof   takiret
 aggnihes nial rusnu helo aimik araces  idajnem  awaynes ia malad tural rakus gnay r 
.)2002 ,nazivoN(   
 nagnarukeK rofsoF   idajnem namanat nahubmutrep nakbabeynem tapad
 .hadner namanat iskudorp nad nakasamep tabmal ,tikides nakana ,lidrek
 gnudnagnem gnay kupup naanuggneP rofsoF   padahret gnitnep narepreb tapad
 naaidesretek ayntikides anerak siport haread id namanat rofsoF   .hanat malad  ragA
pup ,neisife nakirebid gnay kupup  atres ,utkaw ,arac nagned nakirebid surah P ku
 aynsinej nad halmuj tapet gnay narakat 8002 ,ojdetuS( .)   
 aynmumu adap nad ,muilak marag tisoped irad taubid muilak kupuP
 amatu arah nakapurem muilaK .rolk nad ,taflus ,muisengam nagned isaisosareb
 agitek K noi kutneb malad paresid muilaK .P nad N haletes  + ( 9002 ,iraS .)   iD
 adap icucret hadum aggnihes simanid tagnas tafisreb tubesret noi hanat malad
k iraD .hadner Hp nagned hanat adap nad risapreb hanat  gnay arah rusnu agite
id kaynab  rusnu namanat helo pares  naakumrep id hapmilem gnilap gnay muilak
 inkay ,lah agit anerak gnarukreb tapad hanat malad id  muilak naaidesreP .imub
 hanat isore nad ria helo muilak naicucnep ,namanat helo muilak nalibmagnep
.)2002 ,nazivoN(  
kfitkagnep ,itap nakutnebmep halada K isgnuF  naakubmep ,mizne na
 ,les malad kilobatem sesorp ,namanat malad sigoloisif sesorp ,atamots
rusnu napareynep ihuragnepmem -  padahret nahahatek iggnitrepmem ,nial rusnu
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 nad tikaynep 5002 ,afatsuM( raka nagnabmekrep  rusnu nagnarukek namanat akiJ .)
em nuad muilak kacreb lubmit nad gnitirek uata turekgn -  natalkocek harem kacreb
 kadit lisah nad utum ,licek ,anrupmes kadit hubmut haub ,itam nad gnirek ulal
( napmis nahat kadit nad sugab 2102 ,artuP .)  
 ,negortin araH rofsof muilak nad ,   kutnu amatu satabmep rotkaf nakapurem
 ,negortin padahret nopser ,ayadidub namanat sativitkudorp rofsoF d muilak nad ,  i
id ,rotkaf aparebeb ihuragnep  nahaB .kinagro nahab naanuggnep halada aynaratna
 naktakgninem malad amatu icnuk nakapurem kinagro d hanat sativitkudorp  na
nad hafarA( nakupumep isneisife  S .)3002 ,appari  
 naitilenep lisaH atiloiF   KPN kupup nairebmep awhab nakkujnunem )7102(
 lositlu hanat id akubret nahal adap namanat/marg 001 rasebes sisod nagned
 padahret atayn gnay huragnep nakirebmem .urahag namanat nahubmutrep  
irebmep awhab nakataynem ,)4102( atrailuY  ah/gk 008 nagned KPN kupup na
atayn gnay huragnep nakirebmem  ahubmutrep .adales namanat lisah nad n  
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 .III  M EDOTEM NAD IRETA  
.1.3   utkaW nad tapmeT  
ini naitileneP  halet  naabocrep nahal id nakanaskalid   muirotarobaL nad
imonorgA   natluS iregeN malsI satisrevinU nakanreteP nad nainatreP satlukaF
uaiR misaK firayS   nalub adap ebmeseD r  8102 s  iapma lirpA  102 9. 
 
.2.3  talA nad nahaB  
gnay nahaB  sateirav gnuret hineb utiay ini naitilenep adap nakanugid  
1F gnatsuM p , gnadnak kupu  gnibmak  , p nad ,ria ,KPN kupup abilo gnay talA .g  
d  ,robmeg ,nagnabmit ,gnarap ,lukgnac utiay ini naitilenep adap nakanugi
,naretem ,latigid nagnabmit  ,gnitnug   ,silut tala ,lebal satrek  aremak  tala atres ,
.aynnial ayadidub  
 
 .3.3  igolodoteM  naitileneP  
 ini naitileneP  nagned  nagnapalid nemirepske nakapurem  nakanuggnem
 )LAR( pakgneL kacA nagnacnaR lairotkaf  nay 3 nagned rotkaf 2 irad iridret g   ilak
.nagnalu   kupup sisod utiay amatrep rotkaF gnadnak  gnibmak   )A(  audek rotkaf nad
y kupup sisod utia  KPN  .)B(  
 sisod :I rotkaF gnadnak kupup   gnibmak  )A( :utiay farat 4 irad iridret gnay  
g 0 :0A namanat/  
 :1A 573  g namanat/  
057 :2A  g namanat/  
1 :3A 521  g namanat/  
 rotkaF  :II KPN kupup sisod  )B(   irad iridret gnay 4 :utiay farat  
g 0 :0B namanat/  
3 :1B g 0 namanat/  
 :2B 6 g 0 namanat/  
:3B  9 g 0 namanat/  
3 nagned naukalrep isanibmok 61 tapadret naikimed nagneD   nagnalu
 helorepid aggnihes 84  nautas tinu  aites anamid ,naabocrep  naabocrep nautas p
 tapadret aud  muj aggnihes ,namanat  utiay namanat nahurulesek hal 69   .namanat
sanibmok nupadA pad naukalrep i  adap tahilid ta T  leba .1.3  
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naukalreP isanibmoK .1.3 lebaT  
 sisoD  kupuP
gnibmaK gnadnak  
KPN kupuP sisoD  






















 .4.3  askaleP n naitileneP na  
 napaisreP .1.4.3 naitileneP nahaL  
nahal napaisreP  nagned nakukalid   saul nakutnenem  isidnok nad gnay nahal  
nakanugid L .  gnay nahal sau 4 halada nakanugid  m 01 x m   nahal isidnok nagned
.ratad ifargofot nagned  nakhisrebmem utiay ayntujnales napaisreP   nahal  irad
 ,amlug asis - uyak asis  , raka -  ,nial namanat raka lah nad -  tapad gnay lah
m  naitilenep naracnalek uggnaggne tres pukuc gnay irahatam ranis tapadnem raga  a
acnal gnay esaniard nad isarea .r  
2.4.3 .  napaisreP naiamesreP tapmeT  
rep tapmeT uan irebid gnuret hineb naiames  nakanuggnem nagned nagn
es e ten gnid uhus nad ayahac narutagnep kutnu naujutreb gnay ,   .namanat adap
nem nagned nakukalid nagnasameP  gnasapid naidumek ,uyak gnacnap nakpacna
pmet iggniT .naiamesrep tapmet sata naigab nad gnililekes id ten gnides  ta
 naiamesrep bel nad retem 5,1 .retem 5,1 ra  
.4.3 3. manaT aideM napaisreP  gnibmaK gnadnaK kupuP naukalreP nad  
 nakanugid gnay hanaT iagabes  m liospot hanat halada manat aide .  mulebeS
 maladek nakkusamid hanat lop y lop ,gab y gab   .lebal nakirebid uluhad hibelret
P nairebme   paites adap nakirebid lebal lop y gab   nagned iauses  naabocrep
.nagnalu nad naukalrep   naukalrep nakadebmem kutnu naujutreb lebal nairebmeP
gnisam adap nakirebid naka gnay -  .gnuret namanat gnisam  hanat naidumeK
usamid tubesret  maladek nakk gabylop   narukureb 4  mc 05 x mc 0 id nad  gnabmit
/gk 01 hisreb tareb nagned  gabylop  kaynabes 69  lop ybag. 
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 nagned naamasreb gnibmak gnadnak kupup nairebmep naisakilpagneP
 maladek nakkusamid naka gnay hanat yloP  .gab kupup nairebmeP   gnadnak
 nakukalid gnibmak s naukalrep nagned iause  nakutnetid halet gnay .  kupuP
 gnadnak id gnibmak ilpa  .manat mulebes uggnim 2 nakisak  naidumeK lop y gab  
auses nususid tubesret  ratna karaj nagned tuoyal i lop y gab   utiay 06   x 06  c .m  
.4.3 4 hineB naiameyneP.  
 hineb utiay ,nauluhadnep naukalrep nakirebid hineb ,iamesid hineb mulebeS
 .tinem 51 amales tagnah ria malad madnerid u naujutreb uti laH em kutn  iskeleyn
kiab gnaruk gnay hineb .  sataid maj 42 amales nakgnirekid maleggnet gnay hineB
it hineb ayapus hasab niak  kad  adap manatid hineB .utaynem lop y gab   licek  nagned
 mc 51 x 01 naruku  taubid naiamesrep aidem kutnU .gabilop rep hineb 2 kaynabes
1:1 nagnidnabrep nagned idap makes nad hanat irad  nakukalid naiamesreP .
 amales 22   irah  uata  tibib 3 ikilimem halet - ad ialeh 4 .nu  
.4.3 5 manaT aideM ek gnureT namananeP .  
 pais tibiB nakhadnipid  tibib akitek   hadus  3 ikilimem nuad ialeh  . B tibi  
k nakhadnipid naidumek  ,tahes nad  magares  gnay  hilipid  nagned manat aidem e
 naruku lop y  gab  ria nagned marisid manat aidem ,uti haleteS .raseb hibel gnay
 isidnok iapmas babmel hanat . 
.4.3 6  kupuP nairebmeP naukalreP . KPN  
nakupumeP  N KP  kaynabes nakukalid  3 ilak  ay  namanat taas adap uti
 8 nad ,5 ,2 rumureb TSM  . paites adap nakirebid gnay kupup sisoD   ilak
 nakupumep  utiay  .naukalrep sisod irad agitrepes d nakukalid nakupumeP   nagne
lagutid arac   id  gnipmas nanak   nad  namanat gnatab  irad  mc  01  ±  namanat  irik
 sisod nagned naukalrep iauses . 
.4.3 7  . naarahilemeP  
ep nataigek naiakgnar aparebeb nupadA  ini naitilenep malad naarahilem
;tukireb iagabes utiay  
 .1  namariyneP  
 nakanuggnem irah eros nad igap paites nakukalid namanat namariyneP
 hanat akiJ .acauc isidnok nagned  nakiausesid namariyneP .robmeg ,babmel hadus  
.marisid ulrep kadit namanat  
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 .2  A nagnasameP rij  
A 08 iggnites gnasapid rij - mc 001   namanat gnatab takedid udividni araces
 gnuret 5 karaj nagned -  .mc 7 nakukalid nagnasameP   rumureb namanat taas adap
ga irah 03  .narakarep uggnaggnem kadit ra  tubesret rija ,uggnim 6 rumureb haleteS
atek taki id .naman  
.3  P nagnaiyne  
 .namanat ratikesid hubmut gnay amlug padahret nakaukalid nagnaiyneP
 amlug gnusgnal tubacnem utiay launam araces nakaukalid amlug nagnaiyneP
tala nakanuggnem nad nagnat nagned -  amlug naidumek ,aynnial anahredes tala
 gnaubid tubesret .naitilenep laera raulek  
.4  tikayneP nad amaH nailadnegneP  
gnuret namanat gnareynem gnay amaH  utiay ini naitilenep adap   amah  utuk
nuad kipek gnabmuk nad gnatab talu ,haub talu ,  . amaH  sret  tapad tube
 nagned nakiladnekid  adisitsep  nad CE 005 noccaruC  etannaL PS 04 . 
.4.3 8. nenaP  
 nenapid gnureT  rumu adap 55  es irah halet  manat  nakukalid nanenameP . agit  
 utkaw gnales nagned ilak 7  hauB .irah igap taas adap nakukalid nenap utkaW .irah
 haub ,)isireb( sanreb kapmat aynhaub %05 irad hibel alibapa nenapid pais gnuret
am halet aynnaruku ipatet adum hisam  gnigad ,sarek muleb aynijib ,lamisk
tail muleb aynhaub ikgnem gnuret tiluk anraw nad , .pal   gnuret haub nanenameP
.gnitnug nakanuggnem nagned aynhaub iakgnat gnotomem arac nagned  
 
 .5.3  natamagneP retemaraP  
1.5.3 . namanaT iggniT  )mc(  
  narukugneP  namanat iggnit  nakukalid  irad gnatab lakgnap   iapmas  kitit
hubmut  namanat   nakanuggnem naretem . P narukugne   nakukalid namanat iggnit
 adap rumureb namanat taas  .TSH 24  
2.5.3 .  )mc( gnataB retemaiD  
 retemaid narukugneP  gnatab  nagned nakukalid  akgnaj nakanuggnem
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3.5.3  .  halmuJ namanatreP hauB  )hauB(  
eP natamagn  gnutihgnem nagned nakukalid namanatrep haub halmuj  hurules  
 haub halmuj rep namanat  . eP gn natama   nakukalid taas adap  p nena . 
4.5.3  . haubreP hauB toboB  g( ) 
eP natamagn  tobob   haub nem nagned nakukalid haubrep gnabmi   tareb
 haub hurules nenapid gnay  .  natamagneP  nakukalid .nenap taas adap  
5.5.3 . toboB  namanatreP hauB  )g(  
eP  natamagn namanatrep haub rages tobob  ukalid  nak nem nagned gnabmi  
namanatrep haub hurules   natamagneP .nenapid gnay  nakukalid .nenap taas adap  
6.5.3 . hauB gnajnaP  )mc(  
p natamagneP  nakanuggnem nagned rukuid haub gnajna naretem   irad
 iapmas haub lakgnap .haub gnuju   natamagneP  nakukalid nenap taas adap . 
7.5.3 )mc( hauB retemaiD .  
 hagnet naigab rukugnem arac nagned nakukalid haub retemaid narukugneP
 .gnoros akgnaj nakanuggnem nagned gnuret haub gneP naruku   nakukalid  taas adap
nenap . 
8.5.3 . namanaT rageS toboB  g( ) 
 natamagneP namanat rages tobob   hurules gnabminem nagned nakukalid
 nagnabmit nakanuggnem nagned namanat naigab latigid  nakaukalid natamagneP .
.naitilenep rihka id  
9.5.3 . namanaT gnireK toboB  g( ) 
 natamagneP namanat gnirek tobob  nagned nakukalid   nakgniregnem arac
s  naigab hurule  uhus nagned nevo id namanat 501  o amales C  42   hadus uata maj
 nagnabmit nagned gnabmitid ayntujnales ,natsnok gnirek tobob iapacnem latigid . 
 
 .6.3  ataD sisilanA  
 lisah ataD gnisam irad natamagnep -  kitsitats araces haloid naukalrep gnisam
nakanuggnem nagned  S  kidi R LAR maga .  kijttaM turunem lairotkaF LAR ledoM
:halada )6002( ayajatremuS nad  
kjiε + ji)βα( + jβ + iα + µ = kjiY  
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: anamiD  
=kjiY  otkaf adap natamagnep lisaH  r A ek farat adap -  rotkaf nad i B ek farat adap -
ek nagnalu nad j -k 
=    µ  mumu hagnet ialiN  
 iα   =  rotkaf huragneP A ek farat adap -i 
=   jβ   rotkaf huragneP  B ek farat adap -j 
βα( =)   rotkaF iskaretni natamagneP A ek farat adap -  rotkaf nad i B ek farat adap -j 
jiε = k   rotkaf irad talag huragneP A ek farat adap -  rotkaf ,i B ek farat adap -  nad j
ek nagnalu -k 
D gnisam irad natamagnep lisah ata -  kitsitats araces haloid naukalrep gnisam
 nakanuggnem nagned A  sisilan S  kidi R LAR maga  ijU .2.3 lebaT adap itrepes ,
.)DJU( nacnuD karaJ ijU nagned nakukalid natujnal  













F- gnutiH  
F- lebaT  
50,0  10,0  
A a-1 AKJ  ATK  GTK/ATK  - - 
B b-1 BKJ  BTK  GTK/BTK  - - 
B x A  (a- ()1 b- )1  )BA( KJ  
 TK
)BA(  
GTK/)BA(TK  - - 
talaG  ( ba r() - )1  GKJ  GTK  - - - 
latoT  (  R )ba -1 TKJ  - - - - 
:nagnareteK  





)TKJ( latoT tardauK halmuJ    = ∑ 𝑘𝑗𝑖𝑌 2 � 𝐾𝐹   
)AKJ( A rotkaF tardauK halmuJ   = ∑
𝑖𝑌 …2
𝑟𝑎
� 𝐾𝐹   
)BKJ( B rotkaF tardauK halmuJ   = ∑
𝑗𝑌 …2
𝑟𝑏
� 𝐾𝐹  
= })BA( KJ{ B nad A rotkaF iskaretnI tardauK halmuJ ∑
𝑌 𝑗𝑖 2
𝑟𝑏𝑎
� 𝐾𝐹 � 𝐴𝐾𝐽 � 𝐵𝐾𝐽  
)GKJ( talaG tardauK halmuJ    TKJ= –  BAKJ –  BKJ – AKJ  
)KK( namagareK neisifeoK    =
� 𝐺𝑇𝐾 �1/2
𝑌…
 %001 x  
 91  
 
 aynlisah akiJ  atayn adeb ( TRMD ijU nagned naktujnalid akam  elpitluM nacnuD
tseT egnaR .%5  farat )  
 halada nacnuD karaJ ijU ledoM : tukireb iagabes  
 x )talaG BD ,ρ( αR = α DJU �
 
𝐺𝑇𝐾 / 𝑛𝑎𝑔𝑛𝑎𝑙𝑈  
: nagnareteK  
 α   atayn iju faraT =  
 ρ   naukalrep aynkaynaB =  
 R    lebat irad ialiN = nacnuD karaJ ijU  
Y  mumU naataR =  
 GTK  talaG hagneT tardauK =  
 34  
 
.V  PUTUNEP  
nalupmiseK .1.5  
:awhab naklupmisid tapad naitilenep lisah nakrasadreB  
1  . sod nagned gnibmak gnadnak kupup nairebmeP  si 573   hibel namanat/marg
isife  naktakgninem malad ne  ,namanat iggnit  nad  ,haub retemaid .ugnu gnuret  
 .2  kupup nairebmeP KPN  od nagned isife hibel namanat/marg 03 sis  malad ne
 naktakgninem  ,haub gnajnap , ,gnatab retemaid ,namanat iggnit  haub retemaid
 gnirek tareb nad .ugnu gnuret namanat  
 .3 I  nairebmep aratna iskaretn  namanat/marg 057  nad gnibmak gnadnak kupup 6  0
 namanat/marg  KPN  malad kiabret lisah nakirebmem  halmuj naktakgninem
 haub ,namanatrep  namanatrep haub tobob haubrep haub tobob ,   hasab tareb nad
adap  namanat  ugnu gnuret . 
 
naraS .2.5  
 naknarasiD ak gnadnak kupup nakanuggnem  057 sisod nagned gnibm
 namanat/marg 3 sisod nagned KPN nad namanat/marg 0   namanat ayadidub kutnu
.ugnu gnuret  
 44  
 
AKATSUP RATFAD  
nairdA  , M .rahzA .  auhaB  , labkI . nimaJ  , F. .S  3102  .  kupuP nairebmeP huragneP
KPN   ignaleP d nahubmutreP padahreT  gnureT namanaT iskudorP na
( anegnoleM munaloS  L  ayraK .) haimlI  .  igolonketorgA idutS margorP
.olatnoroG .olatnoroG iregeN satisrevinU .nainatreP satlukaF   
 .2002 .Y ,W,hisaN nad R ,eidnafA suisinaK .hanaT narubuseK umlI .atrakaygoY .  
 .0991 .L ,anitsugA namanaT isirtuN rasaD .atpiC akeniR :atrakaJ .  
  .5002  .Z  iniA aisyalaM  ni  noitavitluC  elbategeV  cinagrO  :)DI(  aisyalaM  .
)IDRAM( etutitsnI tnempoleveD dna hcraeseR larutlucirgA naisyalaM . 
 .0102 .ruopmiraK .S ,iremA .A ,imetaF .H ,eeiorA .H ,.H.M ,drafinimA
( tnalpgge fo sesnopseR  munaloS .L anegnolem  fo setar tnereffid ot )
 .snoitidnoc dleif rednu negortin cirgA naiporuE .lartneC .J 354:11 . - .854  
 ,1002,.minonA I aisenodnI tabO namanaT siratnevnI 313 lah ,2 diliJ , - nadaB ,413  
atrakaJ ,.IR seKpeD nataheseK nagnabmegnep nad naitileneP  
 adaP K nad,P ,N kupuP nad imareJ naanuggneP naijaK .3002 .appariS nad hafarA
 .isagirI hawaS nahaL nagnukgniL nad hanaT umlI lanruJ  4  pp )3002( )1(
51 - .nataleS isewaluS PTPB .42  
 
 .5991 .S ,irahsA ayadiduB kepsA arutlukitroH  . aisenodnI satisrevinU tibreneP  .
.lah 584 .atrakaJ  
 
 .4102 .S,E ,uyaB nad ,itayamsoR ,.P.R ,iratsA  isnamroD nahatameP huragneP
 hineB habmacekreB naupmameK padahreT aimiK naD kisiF araceS
)C.D ataetcarB anucuM( anucuM 308 : )2(2 .nadeM .USU . - .218  
 
 ,hsA doP aocoC fo tceffE .0102 .S.L ,ineyA  rieht dna rezilitreF KPN
 otamoT fo dleiY dna seitreporP lacimehC lioS no snoitanibmoC
( mucisrepocyl nocisrepocyL  .sepyT lioS owT no )  ecneicS kroY weN
lanruoJ : 3(4). 
 
 namanaT lisaH nad nahubmutreP nopseR .7102 .anilraM .Z ,ydauF .lilU imzA
 tamoT yl munaloS(  )mucisrepoc  nad kinagrO kupuP nairebmeP tabikA
 .kinagronA itayaH akiportorgA .J  )4(4 . 
 
102 .kitsitatS tasuP nadaB 6.  malad 6102 teram sanesus ruyas nad haub ismusnoK
7102 iraunaj 52 lanoisan izig irah akgnar  :atrakaJ :  nad naitileneP nadaB
 nagnabmegneP nataheseK . 
 
B 102 .kitsitatS tasuP nada 7  . uB nad naruyaS namanaT kitsitatS ha -  nahaub
7102 aisenodnI misumeS  :atrakaJ :  nadaB itsitatS tasuP aisenodnI k  . NSSI  :
8802 - 2938 . 
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 ,3002 ,otnayiR gnabmaB rasaD - naahasureP naajnalebmeP rasaD  tapmeek isidE ,
tibreneP nasayaY  .atrakaygoY ,MGU EF  
asiaR ,niddurahaB d nahubmutreP nopseR .6102.  iabaC namanaT lisaH na
(  munnA mucispaC N sisoD nairebmeP padahreT ).L d 61:61:61 KP  na
kinagrO kupuP nairebmeP  . nainatreP akimaniD lanruJ . (23 2 .)   sutsugA
511( 6102 –  .)421 5120 NSSI -     5252  
 .8002 .E namiduB  araC d gnureT ayadiduB ayapU na  nahaW .VC : )DI( gnudnaB .
.ketpI  
 :atrakaygoY .gnureT ayadiduB igetartS nad kinkeT .3002 .gnabmaB ,onoyhaC
aratnasuN akatsuP nasayaY  
.M ,yanuaD -  eaecanaloS eht fo yhpargonocI .7002 .J ,kcinaJ & .H ,torretaL ,C
 no noitamrofni fo ecruos hcir A :yrutnec htIIVX eht ot ytiuqitna morf
95 .pP .sesu dna ytisrevid citeneg -  ,L ,shoB ,.M.D ,renoopS :ni 88
 :IV eaecanaloS ,).sde( .D ,atabihS & .G.R ,daetsmlO ,.J ,inonnavoiG
ytisrevidoib steem scimoneG  . J  . ( earutlucitroH atcA )SHSI  .  :nevueL .547
.ecneicS larutlucitroH rof yteicoS lanoitanretnI  
 habmiL nad ipaS nirU riaC kinagrO kupuP huragneP .3102 .anitsirhc ,anaiseD
( oakaK tibiB nahubmutreP padahreT uhaT oacac amorboehT  .).L   lanruJ
igolonketorgA  .gnupmaL satisrevinU .nainatreP satlukaF . (1 1) 311 - .911  
inairaniD . yddeH , onosawuS  . ontiruG gnabmaB nad  .4102 . eP naijaK  nahabman
 gnibmaK gnadnaK kupuP d  adaP adebreB gnaY namanaT natapareK na
( sinaM gnugaJ namanaT lisaH naD nahubmutreP  atarahccaS syaM aeZ
trutS )  . namanaT iskudorP lanruJ .  2(2). 4102 teraM . 821 .mlh - 631  
 .7002 .M ,aramsajD  ).L avitas azyrO( ogoG idaP sativitkudorP natakgnineP
 kupuP nad K nad ,P ,N nagned kupupiD gnay tidnegaB utiS sateiraV
dnaB ,hadnE elaB ,gnokeleJ id slositpecnI adap itayaH  .gnu  gnidisorP
 malad sareB iskudorP natakgnineP malad imonorgA nareP muisopmiS
 asaM fitkepsreP nad ulaL asaM nauajniT ,nagnaP nanahateK margorP
 51 ,gnudnaB .igareP XI sergnoK .napeD –  101 laH .7002 rebmevoN 71 – 
.401  
jauD katnujnamiS .P ,atizrA ,D .M ,a .  sateiraV auD hubmuT sisilanA .3102
( gnureT .L anegnolem munaloS  kinagrO kupuP sineJ naadebreP adap )
.riaC   .eatnalpoiB lanruJ  33 :)1( 2 – .93  
 .6891 ,ortupesojiwD nahubmuT igoloisiF ratnagneP  akatsuP aidemarG .TP .
.atrakaJ ,amatU  
.iniA luruN .irzaN .M ,rimE   kupuP nairebmeP huragneP .7102 .itahirseoK
 namanaT lisaH nad nahubmutreP padahreT kinagronA nad kinagrO
( hareM iabaC munna mucispaC   .).L namanaT iskudorP lanruJ  . ( 5 11 )  .
7252 :NSSI - .2548  
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 .8102 .S.S suinotnA ,awidN .atiwdA .B .G .I ,asrA .H.R ynovI airaM ,itE
 gnadnaK kupuP sisoD nairebmeP huragneP d N kupuP sisoD na   KP
d nahubmutreP padahreT kumejaM ( gnureT namanaT lisaH na  munaloS
anegnolem   .).L .J   .asirgA  7 (2)  442 : – .52   1032 : NSSI - 635 5 
 ,atiloiF ynniV  . niuM  , inarrudbA  nad . lazirhaF  .7102 . N kupuP naanuggneP KP  
kgnineP kutnU araituM urahaG namanaT nahubmutreP nata   nahaL adaP
lositlU hanaT iD akubreT . iratseL natuH lanruJ  .  058 : )3( 5 – 758 . 
 
 huragneP“ .3102 ,inramuS nad .I .,haysnamriF  sateiraV nad N kupuP sisoD
N ,hanaT Hp padahreT -  gnawaB ibmU lisaH nad ,N napareS ,hanaT latoT
( hareM mucinolacsa muillA  slositnE hanaT adaP ).L -  awaJ seberB
 ,”hagneT troH .J( haimlI lanruJ .))4(32 .  
 
 .)1102(,.H.B  ,otnamriF gnuret  manatreB  seskuS   kinagrO  araceS .   :  gnudnaB
gnudnaB asakgnA . 
 
 .4991 ,.D .H htoF  rasaD - hanaT umlI rasaD  idA onotraneoS nahamejreT .
.atrakaJ .aggnalrE .maneek isidE .otrameoS  
 
miuG avlaG ,.R .P ,seara  .R ,arievilO ,.S .G ,odavezA ,.M .C ,atsitaB ,P .M .A ,o
 tnalpggE .0002 .la te .P .R ,reinuomaL ,.D (  munaloS anegnoleM  )
 cimeloretselohcrepyH nO tceffE yrotisnarT dnA tsedoM A saH noisufnI
 .stcejbuS  .zarB oiB .deM .J 7201 :33 . - .63  
 
 .7002 .E ,antaidaH  iraM gnapeJ gnoreT manaT kococreB atiK  igreniS TP .
.lah 26 .gnudnaB .aisenodnI akatsuP  
 
idaH  , ailanuY amhaR . yddeH ,Y B, onosawuS  naD . otiguS  , igoY  huragneP .5102 .
d manaT karaJ  nahubmutreP padahreT gnibmaK narotoK kupuP sisoD na
lisaH naD  sicnuB namanaT  ( siragluV suloesahP  ).L  .  iskudorP lanruJ
namanaT   3 (4) inuJ . - 492 mlh .5102 - 103  
 
P .J , snoPaidnoB .I , nenörröT .R ,H ,avenihnaH  .H ,neniamheloK .M,nenikke
kkyM a  no slonehpylop yrateid fo tcapmI .0102 .nenatuoP .K dna nen
 .tnI .msilobatem etardyhobrac .loM .J  icS 5631:11 . - 2041 . 
 nopseR .7102 .ytsA ,haysnaiD .nashcI lA ,irmA .itatrawamsuG .hospaH
( gnitireK iabaC namanaT iskudorP nad nahubmutreP  munna mucispaC
 .gabiloPid kinagronA kupuP nad sopmoK kupuP isakilpA padahreT ).L
aisenodnI.troH .J . 302 :)3(8 - .802  
 nad JP nagned SAD nahaL kisiF isidnoK kitsiretkaraK sisilanA .7002.B ,idajraH
nianeB SAD id GIS -  .TTN,animeoN nagnukgniL nad hanaT umlI lanruJ  
( 7 2) 47 :p )7002( - .97  
9002 .S.S ,idajraH  .  .imonorgA ratnagneP  .TP .atrakaJ :aidemarG  
 .3002 .S ,onegiwojdraH isalK  isakif sisenegodeP nad hanaT  .  atrakaJ  :  akimedakA
.odnisserP  .lah 052  
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 .6002 .R.L ,itawodiW naD .W ,kitatraH  nad kinagrO kupuP ,gnadnaK kupuP
.itayaH kupuP   ayaD rebmuS nagnabmegneP nad naitileneP raseB ialaB
.rogoB .nainatreP nahaL  
 
 .5102 .itawodiW .L nad W ,kitatraH  .gnadnaK kupuP nakanreteP koobdnaH .  laH
95 - .6102 rebmevoN 52 laggnaT seskaiD .28  
 
 makeS nad arituM KPN kupuP naukalreP huragneP .4102 .lazirfayS naubisaH
( gnureT namanaT iskudorP nad nahubmutreP padahreT idaP  munaloS
olem  anegn  .).L SANREB nainatreP naitileneP lanruJ  01 . (2). 
 
 gnadnaK kupuP huragneP .7102 .T .H .gnayabeS ,.nitit inramuS ,.A .D .hafisaH
( uajiH kupuP nad gnibmaK aecnuj airalatorC  nad nahubmutreP adaP )
( tamoT namanaT lisaH mutnelucse nocisrepocyL   .)LLIM lanruJ  
namanat iskudorp  5 . ( 21 ). 7252:NSSI - .2548  
 
irdneH  , sunitraM  . uluputipaN  , isiraM . ulajuS nad  , sakA . P  .5102 .  kupuP huragneP
 gnadnaK d pN kupuP na  nahubmutreP padahreT araituM k d  lisaH na
( ugnU gnureT namanaT anegnolem munaloS  ) .L  . ROFIRGA lanruJ  . 41  
(2)  , 5102 rebotkO  .  2141 : NSSI – 5886 . 
 
adap aynhuragneP nad negortiN kupuP isakilpA araC .7002 .ireH ,anaitsI  
aM uakabmeT namanaT .nainatreP kinkeT niteluB .arud   21 (2  .) .7002  
 
 padahreT rebocorC riaC kinagrO kupuP huragneP .6102 .,arevlE ativoN ,halimaJ
namanaT  ( hareM gnawaB mucinolacsa muillA   .).L  sketpI lanruJ
 .napareT ( 8 2) 76( - 9791 :NSSI .)37 - 2929 . 
 
 .8002 .B .H ,nimuJ rasaD - imonorgA rasad  342 .atrakaJ .adasreP odnifarG ajaR .
.mlh  
 
 gnureT namanaT lisaH naD nahubmutreP .9002 .hailraM nuniA naD inimuJ
 tabikA  hubmuT rutagneP taZ naD D lisadnaG nuaD kupuP nairebmeP
.kinomraH  ketarolf lanruJ  4 . (1) E / NSSI - NSSI : 7091 - 6862  / 7952 - 8019 . 
 
asinuriahK  nad kinagronA ,kinagrO kupuP nairebmeP huragneP .5102 .
( uajiH iwaS lisaH nad nahubmutreP padahreT aynisanibmoK  acissarB
aecnuj   .)alamuK .rav .L .ispirkS   nad sniaS satlukaF .igoloiB nasuruJ
gnalaM .miharbI kilaM analuaM NIU .igolonkeT  
 
 ,B hisainruK )9002( F ynahdnaluW   nagnuluggneP d kujaT nahubmutreP ,nuaD  na
 gnaY riA namakeC isidnoK adaP ogoG idaP sateiraV aparebeB rakA
adebreB  . 811:13 ativirgA - 821  
 
 .1102 .B ,natikaL  rasaD – nahubmuT igoloisiF rasaD  .adasreP odnifargajaR .
.lah 602 .atrakaJ  
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 .3102 .KT miL noN dna lanicideM elbidE - tnalpggE : stnalP lanicideM  .
.regnirpS : )LN( sdnalrehteN  
 
P ,aggniL  .7002 .onosraM nad . kupuP naanuggneP kujnuteP  .ayadawS rabeneP .
atrakaJ  
 
 .8002 .onosraM nad suniP ,aggniL kupuP naanuggneP kujnuteP  rabeneP .
.atrakaJ .ayadawS  
 
T nuaD kupuP sineJ aparebeB nairebmeP huragneP .7002 .A.M ,iftuL  padahre
 N radaK d  raseB iabaC namanaT iskudorP atreS nuaD latoT K na
( .L munnA mucispaC  .gnalaM ,osolP gnaraK lositpecnI adaP ) ispirkS  ,
rgorP hanaT nasuruJ nainatreP satlukaF  satisrevinU .hanaT umlI idutS ma
.gnalaM .ayajiwarB  
 
 padahreT tsooboiB itayaH kupuP isartnesnoK huragneP .4102 .uttuhunaM
( adaleS namanaT iskudorP natakgnineP L avitas acutcaL  idutS margorP .)
 nainatreP satlukaF nainatreP ayadiduB nasuruJ ,igolonketokeorgA
 .arumittaP satisrevinU namanaT ayadiduB umlI lanruJ   ,3 (1) 4102 lirpA , . 
 
 .7002 .iduhsaM gnureT ayadiduB atrakaJ .sserP akzA .  
 .6002 .ayajatremuS .M .I nad ,.A.A .kijttaM cnareP  nagneD naabocreP nagna
BATINIM nad SAS isakilpA BPI .I diliJ , - .rogoB ,sserP  
 
 onauG kupuP sisoD huragneP .8102 .nawainruK adsirT .inimuJ .sugA ,inadiluaM
 tamoT namanaT iskudorP nad nahubmutreP padahreT KPN nad
mutnelucse mucisrepocyL(   .).lliM  haimlI lanruJ nainatreP awsisahaM 3 .  
(4) .8102 rebmevoN  
 
 KPN kupuP sisoD nad manaT aideM isisopmoK huragneP .3102 .fira ,radnanuM
 iabaC namanaT lisaH nad nahubmutreP padahreT 61:61:61 araituM
( munna mucispaC   .).L ispirkS  haiyS satisrevinU .nainatreP satlukaF .
 .alauK .hecA adnaB  
 
 .6002 .I .E ,ramansuM isakilpa ,nataubmep ,tadap & riac :kinagrO kupuP  .
.atrakaJ .ayadawS rabeneP  
 
 .5002 .afatsuM  hasareS isisopmokeD sesorP malaD hanaT anuaforkiM nanareP
dlliW muignaM aicacA 36 :)1(6 .satisrevidoiB . -  .56  
 
 sisoD aparebeB adaP tamoT namanaT lisaH naD nahubmutreP .4002 .itayileN
 .atoK hapmaS sopmoK imonorgA lanruJ  01  39 :)2( - .79  
 
2002 .nazivoN fitkefE gnay nakupumeP kujnuteP . .akatsuP aidemorgA : atrakaJ .  
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 .9002 .qaH nad .N ,nidruN  kupuP nairebmeP huragneP  KPN nad kinagrO
( adaleS namanaT iskudorP nad nahubmutreP padahret 61:61:61  acutcaL
avitas  ).L .  .haimli ayrak  uaiR malsI satisrevinU nainatreP satlukaF
.mlh 021 .urabnakeP  
 
 .idE osotnaS,inaY lurtafI hannajruN itaworoggnA  D ini  aparebeB hragneP .3102 .
 iabaC namanaT lisaH nad nahubmutreP padahreT gnadnaK kupuP sineJ
 .tubmaG hanaT adaP hareM nainatreP awsisahaM sniaS lanruJ . ( 1  1). 
  
 nahubmutreP padahreT gnadnaK kupuP huragneP .2991 .namliH nad ,N.akitruN
 .tamoT iskudorP nad nruJ ,arutlukitroH niatileneP la 21  69 :)1( - .101  
 
 .2991 .inramuS .N nad N ,akitruN  isakilpA utkaW nad ,sisoD ,rebmuS huragneP
tamoT lisaH nad nahubmutreP padahret muilaK kupuP  niteluB .
69 :)1( 22 arutlukitroH naitileneP - 101  
 
neM namanaT nopseR .2102 .H ,isepunaP ( numit suvitas simucuC   padahreT ).L
 hanaT adaP mayA gnadnaK kupuP naD araituM kpN nakupumeP
 .tubmaG lanruJ roiretnA  21 , (1)  31 laH ,2102 rebmeseD , – 02 . 
 
 .3002 .ayacarP namanaT tikayneP naD amaH atrakaJ .ayadawS rabeneP .  
 
 subocaY .R .haydiF ,itnanarP 8102 .iwanraD .oyranuS  .  kupuP sisoD huragneP
 namanaT iskudorP lisaH padahreT ipaS narotoK naD gnibmaK narotoK
( tamoT mucisrepocyL munaloS  1F araituM weN sateiraV ).L  .  lanruJ
metsisirgA  . 1:)1(3 -8. 
 
P ar  .4002 .S buyA ,atan  nad isakilpA riaC kinagrO kupuP .ayntaafnaM   .atrakaJ
.lah 211 .akatsuP aidemorgA  
 
 .0102 .S buyA ,atanarP kinagrO kupuP nagneD nenaP lisaH naktakgnineM  .
.atrakaJ ,akatsuP aideMorgA  
 
.4102 .akE airaM ,aytesarP  d araituM KPN kupuP huragneP naK kupuP na  gnad
d nahubmutreP padahreT ipaS lisaH na   gnitireK hareM iabaC namanaT
ibmirA sateiraV  C(  muunna mucispa .L )  . ROFIRGA lanruJ  .  31  (2)  ,
 .4102 rebotkO  2141 : NSSI – 5886 .  
    
 ,htworG no serunaM cinagrO fo ecneulfnI .)9002( .V eerhsajaR ,M rahkesmerP
naciremA .arkO fo ytilauQ dna dleiY -  naisaruE lanruoJ   elbaniatsuS fo
 .erutlucirgA     
iduR ,omonruP . .onosawuS ,yddeH .ijdum ,osotnaS   huragneP .3102  iagabreB
 naD nahubmutreP padahreT kinagronA naD kinagrO kupuP macaM
( numitneM namanaT lisaH suvitas simcuC   .).L J  iskudorP lanru
T namana   1 (3) iluJ . - .3102  8332 : NSSI - 6793  
 adaP muilaK nad aZ kupuP sisoD isakilpA naijaK .3102 .G ,A ,kanA artuP
( hituP gnawaB namanaT muvitaS muillA   .)L arawS ÇenaG.J . 7 (2 .)  
 05  
 
 nuaD kupuP naD ,kumejaM ,laggnuT KPN kupuP huragneP .2102 .S ,artuP
G idaP iskudorP natakgnineP padahreT  .gnaggnetaP utiS sateiraV ogo
 ,portorgA lanruJ 55 :)1(2 - .16  
itairpuS nad ,.H.B ,katnujnamiS ,.B.T ,uyahaR  narotoK nairebmeP .4102 .
(  letroW lisah nad nahubmutreP padahreT gnibmaK atoraC sucuaD  nad )
( nuaD gnawaB .L musolutsif muillA  .iraS gnapmuT ayadiduB nagneD )
 .rutlucirgA  lanruJ  62 ( 2 & 1 ) iluJ . - 4102 rebmeseD  
 .7002 .WRD .itutsaH nad .dbA .mihaR nainatreP akimonokE  .ayadawS rabeneP .
atrakaJ . 
 kupuP narakaT huragneP .3102 .otnaY ,otnailuY .onotrahuS .iseD ,itawamhaR
uP sineJ nad KPN  lisaH nad nahubmutreP padahreT gnadnaK kup
 tamoT namanaT ( mutnelucse mucisrepocyL  .lliM  .ytomyT ravitluK )
haimlI ayraK  .  nainatreP satlukaF igolonketorgA idutS margorP
.taraB awaJ .ayalamiskaT .ignawiliS satisrevinU  
 isaretnesoKhuragneP .4002 .E ,itnayameoR  talerebiG masA nad pakgneleP kupuP
( gnapeJ gnureT lisaH nad nahubmutreP padahreT )3AG(  munaloS
anegnolem   .kinopordiH araces ).L ispirkS  .nainatreP satlukaF .
.atrakaruS ,teraMsalebeS satisrevinU  
P padahreT kinagrO kupuP naanuggneP huragneP .4002 .A ,nalseoR  nahubmutre
( gnawaB lisaH nad apec muillA   .).L  .nainatreP ayadiduB lanruJ )2( 01  
37 :lah - .87  
 nad nahubmutrep padahret maya gnadnak kupup sisod huragnep .6002 .T ,inasoR
( nakulpec namanat assamoib iskudorp atalugna silasyhP   .).L .ispirkS  
 .rogoB nainatreP tutitsnI ,nainatreP satlukaF .imonorgA idutS margorP
.lah 83 .rogoB  
 .5002 .inramuS .N nad R ,inailsoR  kinkeT nagned naruyaS namanaT ayadiduB
kinopordiH  nad naitileneP tasuP naruyaS namanaT naitileneP ialaB .
nadaB arutlukitroH nagnabmegneP   nagnabmegneP nad naitileneP
.laH 72 .nainatreP  
 nad redup nuad kupup isanibmok huragneP .3002 .milaS .A.A nad .N ,anamsuR
 het namanat kucup lisah padahret adebreb gnay K ,P ,N kupup narakat
( sisnenis ailemaC   .4 BMG nad 5202 IRT ,gnildees )eztnuK .O )L( ruJ  lan
aniK nad heT naitileneP 1( 9 .gnudnaB . - 82 :)2 - .93  
 
atimsuR  .1102 .  huragneP  namanaT adaP gnibmaK gnadnaK kupuP nairebmeP
 ( oakaK tibiB  amorboehT oacaC  L  .). haimlI ayraK  nemejanaM nasuruJ .
.adniramaS ,adniramaS iregeN nainatreP kinketiloP nainatreP  
 kupuP sisoD naD sineJ huragneP .4102 .hannaJ .N naD imhaR .A ,.M ,iefaS
 ( gnureT namanaT lisaH naD nahubmutreP padahreT kinagrO  munaloS
 anegnolem F gnatsuM sateiraV ).L -  .1  ,rofirgA lanruJ 95 :)1(31 - .66  
 
 .2102 .irkaS hituP gnureT ayadiduB : )DI( atrakaygoY .  ardnaiD tibreneP  
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 .1002 .B ,idamaS adirbiH gnureT ayadiduB atrakaJ .suisinaK .  
 .0002 .R .S ,risomaS gnireK nahaL naalolegneP  hailuK ataM .naacaB nahaB .
 satisrevinU anajrasacsaP margorP hanaT narubuseK nad aimiK
.rassakaM .niddunassaH  
 
 .9002 .N.Y.A ,iraS  padahreT )gnipoT( kucuP sakgnaP nad hauB halmuJ huragneP
( noleM ayadiduB adaP hauB satilauK  olem simucuC  metsiS nagned ).L
 .kinopordiH ispirkS  ,nainatreP satlukaF .arutlukitroH idutS margorP .
.lah 54 .rogoB nainatreP tutitsnI  
 
 .8002 .S duaD ,nubiraS  sisod iagabreb adaP KPN kumejaM kupup huragneP
P ,Hp padahret - P nad laisnetoP -  acissarB( nisyaC lisaH atreS aidesreT
stpedurtuE citnevulF adap )aecnuj  PFTIJ.rognanitaJ .rognanitaJ ,
rognanitaJ narajdajdaP satisrevinU  
 
 ,5991 H ,onowraS hanat umlI  akimedakA , .atrakaJ ,odnisserP  
 
 .7002 .nawI edA ,nawaiteS kanreT narotoK naktaafnameM  rabeneP .isiveR isidE ,
.atrakaJ .ayadawS  
 
 .6002 ,.D ,ajajdimayteS nahalogneP nad nenaP ,ayadiduB kinkeT tiwaS apaleK  .
.atrakaygoY ,suisinaK  
 
uP sisod huragneP .7102 .ayam ania ifohS  padahreT gnibmaK gnadnaK kup
( ialedeK nahubmutreP xam enicylG   gnaY hanaT riA radaK adaP ).L
 .adebreB ispirkS  .igolonkeT nad sniaS satlukaF .igoloiB nasuruJ .
 .gnalaM .miharbI kilaM analuaM iregeN malsI satisrevinU  
 
amE .M nad rooN naiguS .M .tG ,.M ,aivliS  nahubmutreP nopseR .2102 .akahrE nt
( tiwaR iabaC namanaT lisaH nad tnecseturf mucispaC   padahreT ).L
 .lositlU hanaT adaP gnibmaK narotoK gnadnaK kupuP nairebmeP
erutlucirgA.J 91 .  (3). 
 
 .3002 .N .F ,katnujnamiS  namanaT kipitoneF namagareK kitsiretkaraK  gnureT
(  anegnolem munaloS ).L .rogoB ,BPI .  
 
 .9991 .S ,itnayruM & ,.A.A ,dasateoS  gnureT nad lakoL gnureT ayadiduB
gnapeJ .atrakaJ .ayadawS rabeneP .  
 
 .4002 .ojdrideosorsoS kupumeM umlI .atrakaJ .anugasaY .VC .I diliJ .  
 tceffE‘ ,8791 J ,nellE & JHJ ,ztreipS  niarg dna tnempoleved porc no negortin fo
 fo noitazilitu dna noitalimissa ot noitaler ni taehw retniw fo htworg
,’hteN .stneirtun dna setalimissa icS .cirgA .J )2( 62 . 012 . - .13  
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 .9891 .nahbuS  lavretnI nad isartnesnoK huragneP P  nuaD kupuP nairebme
T  padahre .letroW namanaT lisaH nad nahubmutreP   naitileneP niteluB
aisenodnI gnabmeL arutlukitroH naitileneP ialaB arutlukitroH  67 :)4( 61 ,
– .28  
 tamoT namanaT nopseR .9002 .N idanuG .N akitruN ,nahbuS  padahreT
puP naanuggneP kumejaM ku  51 KPN - 51 - osotaL hanaT adaP 51  adaP l
 .uarameK misuM arutlukitroH lanruJ 91 .  04 : )1( - .84  
 KPN nakupumeP isneisifE natakgnineP .5002 .itawiateS .W nad akitruN .nahbuS
 .tamoT lisaH padahreT kinagrO nahaB naktaafnameM nagned  lanruJ
arutlukitroH  19 lah )2(51 - .naruyaS namanaT naitileneP ialaB .69  
 
 nolem haub lisah adap KPN sisod nad idutS .9002 .inaitserK .V nad .U ,otnaijduS
( L olem simucuC  .). .igolonkeT nad sniaS lanruJ  07 :)2(2 - .77  
 
 .7002 .H.H ,ojranuS naruyas sinej 03 manatreB  .atrakaJ .  481 .ayadawS rabeneP
.lah  
 .3002 .onojranuS ayadiduB namanaT igoloisiF .lah 824 .atrakaJ .sserP IU .  
 .6991 .M ,ojdetuS hanaT igoloiborkiM atpiC akeniR tibreneP :atrakaJ .  
 
 .8891 .arteopasatraK .G .A nad .M.M ,ojdetuS hanaT umlI ratnagneP  aniB .TP .
 ,araskA atrakaJ  
 
 .8002 .M .M ,ojdetuS nakupumeP araC nad kupuP atpiC akeniR : atrakaJ . . 
 nopseR .3102 .imruN nad .nosleN ,ognilamoP.V ,alibaslaS .onrawuS
( numitneM namanaT iskudorP nad nahubmutreP suvitas simucuC   ).L
 .ignaleP KPN kupuP naukalreP iulaleM  lanruJ nainatreP haimli .)2( 11 .  
 
 .0102 .nidorithcabuZ nad niddurfayS  01:01:02 kumejaM KPN kupuP naanuggneP
gnugaJ namanaT adap  isewaluS .ailaereS namanaT naitileneP ialaB .
.lanoisaN ailaereS nakeP gnidisorP .aratU  
onA nad kinagrO kupuP sativitkefE .3002 .A ,mayS  sativitkudorP padahreT kinagr
 .hawaS nahaL iD idaP uJ nr ogivirgA la r:  232 :)3(3 – .442  
 macaM iagabreB huragneP .2102 .itawansA nad hisgninawruP ,.A ,nidusmayS
 namanaT lisaH nad nahubmutreP padahret lakoL emsinagroorkiM
 .laivulA hanaT adap gnureT umlI lanruJ  .nainatreP .)2( 71  
 .hanat narubusek igab kinagro nahab gnitnep itrA .2002 .inafhkeyS  lanruJ
.kinagrO kupuP naitileneP  
 .6002 .M ,regnoijT  nad orkaM araH rusnU nagnabmieseK agajneM ayngnitneP
.orkiM  .aggnalrE : atrakaJ  
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 .4002 .G ,omopeosortijT  imonoskaT .)etyhpotamrepS( nahubmuT  ek nakateC -  .8
.sserP ytisrevinU adaM hajdaG : atrakaygoY  
 gnadnaK kupuP isakilpA araC nad sineJ huragneP .6102 .aisatsanA ,nanufsU
( tamoT namanaT lisaH nad nahubmutreP padahreT  mucisrepocyL
mutnelucse  .)lliM ,  nainatreP lanruJ gnireK nahaL isavresnoK .  .)2( 1
7742 NSSI - 7297  
 T ,itutsainruK ,YR ,acsiV nad   nad gnadnak kupup nopseR‘ ,6102 P ,inirotipsuP
( uajih gnuret lisah nad nahubmutrep adap KPN kupup  munaloS
anegnolem   ,’).L nainatreP lebaiV .J  , 01  (1) 35 - .26  
 .8002 .A .K ,ayajiW  isirtuN  nad lisaH satilauK utneneP iagabeS namanaT
namanaT imalA isnetsiseR atrakaJ .akatsuP isatserP . . 
.okE,onomarP nad leosmayS .M ,idaH .araituM ,itnayajiW  3102  .  huragneP
ineJ agiT nairebmeP d gnadnaK kupuP s  sisoD na  nahubmutreP adaP aerU
d  iabaC namanaT lisaH na  munnA mucisspaC( .L ).   ketorgA lanruJ
.akiporT  1 (2)  271 – 7332 NSSI .3102 ieM ,871 - 3994  
 padahreT gnibmaK narotoK kupuP huragneP .7102 .icuS siveD ,iradnaluW
( tamoT tamanaT iskudorP mucisrepocil munaloS   .).lliM ispirkS  margorP .
idutS   awaJ .rebmeJ satisrevinU .nainatreP satlukaF igolonketorgA
.rumiT  
atrailuY  , tnaillirB . osotnaS ,ijduM  . yddeH , onosawuS  .4102 .  eniruoiB huragneP
 lisaH naD nahubmutreP padahreT kpN kupuP sisoD iagabreB naD ipaS
( porK adaleS L avitaS acutcaL ).  . kudorP lanruJ namanaT is  . 1(6). 
iraunaJ - 8332 :NSSI 4102 - 6793 . 
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gnureT namanaT ispirkseD .1 naripmaL  ugnU  
sateiraV  1F gnatsuM :  
nahubmutreP  iggniT nad tauK :  
naagnubmeP  rihka nenap asam aggnih agnubreb surenem sureT :  
narakareP metsiS  rubareS rakA :  
hauB kutneB  gnajnaP taluB :  
namanaT iggniT  63 :  – mc 06  
hauB halmuJ   1 : – namanatrep haub 3  
hauB gnajnaP   51 : – mc 02  
hauB retemaiD   5,3 : – mc 5  
hauB tareB   051 : – marg 002  
anraW  ugnU :  
nenaP rumU   54 : – manat haletes irah 06  
lisaH isnetoP   05 : – p not 09 rages haub ratkehre  
ayadiduB isnetoP  hagnenem naratad iapmas hadner narataD :  
 nahaT padahret  iretkab uyaL :  










( 0B0A 3U ) 1B1A  ( 1U ) 
1B1A  ( 2U ) 2B2A  ( 2U ) 
3B3A  ( 2U ) 
2A ( 0B 3U ) 
3B3A  ( 1U ) 1B1A  ( 3U ) ( 0B0A 1U ) 
2B0A  ( 3U ) 2A ( 0B 2U ) 2B2A  ( 3U ) 
( 0B0A 2U ) 1A ( 0B 1U ) 
2B0A  ( 2U ) 
3B3A  ( 3U ) 
1B3A  ( 1U ) 2B2A  ( 1U ) 
3B0A  ( 2U ) 1A ( 0B 2U ) 1B0A  ( 1U ) 
3A ( 0B 3U ) 2B0A  ( 1U ) 1B3A  ( 3U ) 
2B1A  ( 3U ) 3B1A  ( 2U ) 
1B3A  ( 2U )
1B0A  ( 3U ) 
1A ( 0B 3U ) 3B0A  ( 1U ) 
1B2A  ( 1U ) 2B3A  ( 2U ) 3B1A  ( 3U ) 
3B0A  ( 3U ) 3B2A  ( 1U ) 3A ( 0B 1U ) 
2B1A  ( 2U ) 3B2A  ( 2U ) 1B2A  ( 3U ) 
3B2A  ( 3U ) 2B3A  ( 3U ) 1B0A  ( 2U ) 
2B1A  ( 1U ) 3A ( 0B 2U ) 1B2A  ( 2U ) 
3B1A  ( 1U ) 2A ( 0B 1U ) 2B3A  ( 1U ) 
 gnadnaK kupuP naadagneP
 gnibmak KPN nad  
   nahaL napaisreP  
 namanat aidem napaaisreP
naiameynep nad  
lebaL nairebmeP  
namananeP  




ataD sisilanA  
3 ratikeS nuaD lucnuM haduS hineB -  4
nuaD  
•  gnadnak kupuP  gnibmak
2 nakukalid   2 adap utiay ilak
 manat mulebes uggnim  5 nad
TSM  
•  42 ,01 adap ilak 3 nakireb id KPN
manat haletes irah 83 nad  
• namariyneP  
• nagnaiyneP  
• rija nagnasameP  
• tikaynep nad amah nailadnegneP  
.a  namanat iggniT  
.b nuad halmuJ  
.c rabelret nuad rabeL  
.d gnajnapret nuad gnajnaP  
.e namanatrep haub rages toboB  
.f haubrep haub toboB  
.g namanat haub halmuJ  
.h haub gnajnaP  
.i  rages toboB namanat  
.j namanat gnirek toboB  
 helorepiD  takaraysam gnadnak id
 nad  id nainatrep okot  
amlug irad laera nahisrebmeP  
.1 aideM   naiameynep
 nakanuggnem  narupmacrep
 idap makes nad hanat aratna
 nagned  ek 1:1 nagnidnabrep
licek gabilop malad  
.2  nakanuggnem manat aideM
 nakkusamid gnay lioS poT hanat
 05x05 naruku gabilop maladek
 ipar nusus id nad mc  nagned
 gabilop ratna karaj 06 x mc 06 . 
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kupuP sisoD nagnutihreP .4 naripmaL  
ah 1  m 000.01 = 2 
not 1   gk 0001 =  
 gabilopreP hanaT tareB  gk 01 =  
ah 1 hanaT tareB  gk 000.000.1 =  
gabilop 1 sisoD    =
 
tareB  hanaT  1 gabiloP
tareB  hanaT  1 ah
  ah/kupuP sisoD X  
 = ah/not 5,73 gnibmak narotok kupup sisoD 01  𝑔𝑘
1. 000 . 000  𝑔𝑘
𝑋 00573  gk gk 573,0 = ah/  
  .gabiloP/g 573 =  
 ah/not 57 gnibmak narotok kupup sisoD   =
01  𝑔𝑘
1. 000 . 000  𝑔𝑘
 gk 057,0 � ah/gk 00057 X  
  .gabiloP/g 057 =  
 = ah/not 5,211 gnibmak narotok kupup isisoD 01  𝑔𝑘
1. 000 . 000  𝑔𝑘
 𝑋 005211  gk 5211 = ah/gk  
  .gabiloP/g 5211 =  
ah/not 3 KPN kupup sisoD   = 01  𝑔𝑘
1. 000 . 000  𝑔𝑘
𝑋 0003  gk gk 30,0 = ah/  
  .gabiloP/g 03 =  
ah/not 6 KPN kupup sisoD   =
01  𝑔𝑘
1. 000 . 000  𝑔𝑘
  X gk 60,0 = ah/gk 0006  
  .gabiloP/g 06 =  
 ah/not 9 KPN kupup isisoD   = 01  𝑔𝑘
1. 000 . 000  𝑔𝑘
 𝑋 0009  gk 90,0 = ah/gk  
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magaR kidiS nasakgniR .5 naripmaL  
 gnadnak kupup nairebmep huragnep adap )gnutih F( magar kidis lisaH
 KPN nad gnibmak  ugnu gnuret namanat lisah nad nahubmutrep padahret
(  anegnolem munaloS .1.5 lebaT adap tahilid tapad ).L  







iskaretnI  )%( KK  
namanaT iggniT  14,12 **  5, 11 **  1, 80 nt  18, 90  
gnataB retemaiD  59,02 **  11 , 94 **  86,1 nt  14, 44  
namanatrep hauB halmuJ  37,02 **  62,42 **  02,2 * 58,51  t 
 haub toboB P haubre   3,91 5 **  3,92 4 **  01,3 **  53,31 t 
 toboB haub  P re namanat  79,56 **  46,19 **  68,5 *  99.81 t 
gnajnaP  hauB   63,12 **  01,62 **  23,1 nt  02,81  
 retemaiD B hau  43,21 **  30,42 **  78,0 nt  97,91  
 hasaB tareB T namana  51,33 **  40,45 **  46,3 **  66,02  
 gnirek tareB T namana  30,52 **  04,62 **  03,1 nt   32,81 t 
   :nagnareteK  t isamrofsnart ataD :  
  nt  atayn kadiT :    
 *  )50,0 < P( atayn adebreB :   
 **  )10,0 < P( atayn adebreb tagnaS :  
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INS  turunem kinagrO kupuP satilauK radnatS .7 naripmaL  
oN  retemaraP  nautaS  muminiM  mumiskaM  
1 riA radaK  % - 05  
2 rutarepmeT  oC 
 
 uhuS hanaT riA  
3 anraW  
  
namatiheK  
4 uaB  
  
hanaT uabreB  
5 lekitraP narukU  mm  55,0  52  
6  naupmameK riA takI  % 85  - 
7 Hp  
 
08,6  94,7  
8 gnisA nahaB  % * 5,1  
 
  rusnU orkaM  % 
  
9 kinagrO nahaB  % 72  85  
01  negortiN  % 04,0  - 
11  nobraK  % 08,9  23  
21  P( rofsohP 2O5) % 01,0  - 
31  C N/ - oisaR  
 
01  02  
41  K( muilaK 2 )O  % 02,0  * 
 
orkiM rusnU  
   
51  nesrA  gk/gm  * 31  
61  )dC( muimdaK  gk/gm  * 3 
71  )oC( laboK  gk/gm  * 43  
81  )rC( muimorK  gk/gm  * 012  
91  )uC( agabmeT  gk/gm  * 001  
02  )gH( irukreM  gk/gm  * 8,0  
12  )iN( lekiN  gk/gm  * 26  
22  )bP( labmiT  gk/gm  * 051  
32  )eS( muineleS  gk/gm  * 2 
42  )nZ( gneS  gk/gm  * 005  
irad raseb hibel aynialin * : nagnareteK   uata muminim mumiskam irad licek hibel  
 INS ;rebmuS 91 - 0307 - 4002  
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namanaT iggniT ataD sisilanA lisaH ,8 naripmaL  
.1  )mc( namanaT iggniT  
B rotkaf  
1 2 3 
latoT  
0A  
0B  02,31  01,51  06,31  09,14  
1B  00,73  54,32  54,22  09,28  
2B  01,32  02,23  05,31  08,86  
3B  07,12  04,92  06,92  07,08  
  1A    
0B  53,62  53,14  05,14  02,901  
1B  04,84  03,93  05,73  02,521  
2B  52,04  01,83  01,63  54,411  
3B  52,23  03,91  55,04  01,29  
  2A    
0B  59,93  08,73  02,53  59,211  
1B  53,44  57,04  54,24  55,721  
2B  58,64  55,74  04,64  08,041  
3B  53,84  58,33  52,04  54,221  
  3A    
0B  53,72  02,42  56,14  02,39  
1B  03,94  08,93  51,84  52,731  
2B  58,73  54,54  04,93  07,221  
3B  08,54  53,13  90,14  42,811  
 
)B(KPN  
)A( gnibmaK gnadnaK  
B latoT  
0A  1A  2A  3A  
0B  9,14  2,901  59,211  2,39  52,753  
1B  9,28  2,521  55,721  52,731  09,274  
2B  8,86  54,411  8,041  7,221  57,644  
3B  7,08  1,29  54,221  42,811  94,314  
A latoT  3,472  59,044  57,305  93,174  93,0961  
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:)BD( sabeB tajareD  
TBD   )r*b*a( = - )3*4*4( = 1 - 74 = 1  
PBD   )b*a( = - )4*4( = 1 - 51 = 1  
ABD   a = - 4 = 1 - 3 =1  
BBD   b = - 4 = 1 - 3= 1  
)B*A(BD  a( = - b( )1 - 4( = )1 - 4( )1 - 9 = )1  
GBD   TBD = - 74 = PBD - = 51  23  




  =  93,0961 2 945,92595 = 84/  
TKJ    = )Kji Y(∑  2 –  KF  
  02,31= 2 01,51 + 2 90,14 + ,………… + 2  ) - 0448,2294 = 945,92595  
PKJ    =
∑�∑ 𝑗𝑖𝑌 �2
𝑟
 – KF  
  9,14 = 2 2,901 + 2 42,811 + ,,……… + 2  3/) – 7777,3263 = 945,92595  
AKJ    =
∑�∑ 𝑖𝑌 �2
𝑟∗𝑏
 – KF  
   = 3,472 2 59,044 + 2 57,305 + 2 93,174 + 2  21/ - 059,7062 = 945,92595  
BKJ    =
∑�∑ 𝑗𝑌 �2
𝑟∗𝑎
 – KF  
 21/94,314 + 57,644 + 09,274 + 52,753 = - 9342,226 = 945,92595  
)B*A( KJ   PKJ = –  AKJ –  877,3263 = BKJ -  059,7062 - 9385,393 = 442,226  
 GKJ    TKJ = –  0448,2294 = PKJ - 263 4660,9921 = 7777,3  
PTK   2585,142 = 51/7777,3263 = PBD/PKJ =  
ATK   6613,968 = 3/9949,7062 = ABD /AKJ =  
BTK   6414,702 = 3/9229342,226 = BBD/BKJ =  
)B*A( TK  45137,34 = 9/1258385,393= )B*A(BD/)B*A( KJ =  
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isilanA lebaT lairotkaf pakgnel kaca nagnacnaR magaR kidiS s  
KS  BD  KJ  TK  F- tih  F- lebat  
     50,0  10,0  
A 3 329949,7062  6613,968  ** 414,12  109,2  954,4  
B 3 9229342,226  6414,702  ** 901,5  109,2  954,4  
BxA  9 1258385,393  45137,34  nt 770,1  981,2  120,3  
talaG  23  4660,9921  38595,04  -     
890448,2294          74              latoT  
)%( KK  90,81 =  
:nagnareteK  nt  atayN kadiT =  
  * atayN adebreB =  
  **  atayN adebreB tagnaS =  
gnibmaK gnadnaK kupuP nairebmeP rotkaF )DJU( nacnuD karaJ ijU lisaH  
)karaJ ialiN( P  2 3 4 
 )23,p( 10,0 R  78,3  40,4  51,4  
10,0 DJU       03,5       75,5  57,5  
    
gnibmaK gnadnaK kupuP  naataR  naturugneP  DJU  ataD nailabmegneP  
0A  68,22  89,14  32,63  68,22 b 
1A  57,63  82,93  17,33  57,63 a 
2A  89,14  57,63  54,13  89,14 a 
3A  82,93  68,22  
 
82,93 a 
 ijU lisaH KPN kupuP nairebmeP rotkaF )DJU( nacnuD karaJ  
)karaJ ialiN( P  2 3 4 
 )23,p( 10,0 R  78,3  40,4  51,4  
10,0 DJU        03,5        75,5  57,5  
 
KPN gnadnaK kupuP  naataR  naturugneP  DJU  ataD nailabmegneP  
0B  77,92  14,93  66,33  77,92 b 
1B  14,93  32,73  66,13  14,93 a 
2B  32,73  64,43  61,92  32,73 a 
3B  64,43  77,92  
 
64,43 ba  
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 .9 naripmaL  ataD sisilanA lisaH  gnataB retemaiD  
.2  )mc( gnataB retemaiD  
B rotkaf  
1 2 3 
latoT  
0A  
0B  0, 554  0, 074  0, 305  1, 824  
1B  1, 530  0, 587  0, 837  2, 855  
2B  0, 577  0, 369  0, 596  2, 334  
3B  0, 386  0, 829  1, 501  2, 617  
  1A    
0B  0, 508  1, 502  1, 040  3, 050  
1B  1, 053  1, 520  1, 592  3, 076  
2B  1, 520  0, 039  0, 029  2, 578  
3B  0, 808  0, 889  1, 591  2, 199  
  2A    
0B  0, 349  0, 399  0, 558  2, 197  
1B  1, 572  1, 071  1, 853  3, 308  
2B  1, 504  1, 092  1, 054  4, 541  
3B  1, 363  1, 530  1, 301  3, 105  
  3A    
0B  0, 508  0, 037  1, 071  2, 507  
1B  1, 063  1, 552  1, 373  3, 889  
2B  1, 812  1, 044  1, 051  3, 808  
3B  1, 322  1, 350  1, 593  3, 176  
 
)B(KPN  
)A( gnibmaK gnadnaK  
B latoT  
0A  1A  2A  3A  
0B  1, 824  3, 50  2, 197  2, 507  9, 79  
1B  2, 855  3, 76  3, 308  3, 889  41 , 20  
2B  2, 334  2, 578  4, 541  3, 808  31 , 62  
3B  2, 617  2, 199  3, 105  3, 176  21 , 88  
A latoT  9, 531  21 , 685  41 , 42  41 , 271  05 , 31    
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  = 31.05 2 63.25 = 84/  
TKJ    = )Kji Y(∑  2 –  KF  
  554.0=  2 074.0 + 2 593.1 + ,………… + 2  ) - 2.3 = 8063.25 9 
PKJ    =
∑�∑ 𝑗𝑖𝑌 �2
𝑟
 – KF  
  824.1 = 2 50.3 + 2 176.3 + ,.……… + 2  3/) – 5.2 = 8063.25 6 
 
AKJ    =
∑�∑ 𝑖𝑌 �2
𝑟∗𝑏
 – KF  
  531.9=  2 685.21 + 2 42.41 + 2 271.41 +  2  21/ - 4.1 = 8063.25 3 
BKJ    =
∑�∑ 𝑗𝑌 �2
𝑟∗𝑎
 – KF  
79.9 =  2 20.41 +  2 62.31 +  2 88.21 + 2  21/ - 87.0 =  8063.25  
)B*A( KJ   PKJ = –  AKJ –  1655.2 = BKJ -  1924.1 - 43.0 = 39387.0  
 GKJ    TKJ = –  7382.3 = PKJ - 7.0  = 18770655.2 3 
PTK   71.0 = 51/18770655.2 = PBD/PKJ =  
ATK   4.0 = 3/32511924.1 = ABD /AKJ = 8 
BTK   62.0 = 3/37468387.0 = BBD/BKJ =  
)B*A( TK  0.0 = 9/01343.0= )B*A(BD/)B*A( KJ = 4 
GTK   0.0 = 23/646727.0 = GBD/GKJ = 2 
lairotkaf pakgnel kaca nagnacnaR magaR kidiS sisilanA lebaT  
KS  BD  KJ  TK  F- tih  F- lebat  
     50,0  10,0  
A 3 4.1 3 4.0 8 59.02  **  109.2  954.4  
B 3 87.0  62.0  94.11  **  109.2  954.4  
BxA  9 43.0  40.0  86.1  nt  981.2  120.3  
talaG  23  7.0 3 20.0  -     
           latoT              7382.3             74  
)%( KK  4.41 = 4 
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gnibmaK gnadnaK kupuP nairebmeP rotkaF )DJU( nacnuD karaJ ijU lisaH  
)karaJ ialiN( P  2 3 4 
)23,p( 10,0 R  78.3  40.4  51.4  
10,0 DJU       31.0  31.0  41.0  
 
gnibmaK gnadnaK kupuP  naataR  naturugneP  DJU  ataD nailabmegneP  
0A  67,0  91,1  50.1  67,0 c 
1A  50,1  81,1  50.1  50,1 b 
2A  91,1  50,1  29.0  91,1 a 
3A  81,1  67,0  
 
81,1 a 
KPN kupuP nairebmeP rotkaF )DJU( nacnuD karaJ ijU lisaH  
)karaJ ialiN( P  2 3 4 
)23,p( 10,0 R  78.3  40.4  51.4  
10,0 DJU  31.0  31.0  41.0  
    
KPN kupuP  naataR  naturugneP  DJU  ataD nailabmegneP  
0B  38,0  71,1  30.1  38,0 b 
1B  71,1  1,1 1 89.0  71,1 a 
2B  1,1 1 70,1  49.0  1,1 1a 
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namanatreP hauB halmuJ ataD sisilanA lisaH .01 naripmaL  
.3  )haub( namanatreP hauB halmuJ  
B rotkaf  
1 2 3 
latoT  
0A  
0B  0 0 1 1 
1B  5,4  6 5 5,51  
2B  3 5 5,2  5,01  
3B  5,2  5,3  5,3  5,9  
  1A    
0B  2 5,4  5,2  9 
1B  5,5  01  01  5,52  
2B  5,8  5,5  5,3  5,71  
3B  8 4 5,8  5,02  
  2A    
0B  5,3  4 5,1  9 
1B  5,11  5,4  6 22  
2B  5,51  11  5,31  04  
3B  5,5  5 4 5,41  
  3A    
0B  5,1  5,4  8 41  
1B  5,31  01  21  5,53  
2B  5,11  5,8  5,01  5,03  
3B  5,01  5,7  5,01  5,82  
 
)B(KPN  
)A( gnibmaK gnadnaK  
B latoT  
0A  1A  2A  3A  
0B  1 9 9 41  33  
1B  5,51  5,52  22  5,53  05,89  
2B  5,01  5,71  04  5,03  05,89  
3B  5,9  5,02  5,41  5,82  37  
A latoT  5,63  5,27  5,58  5,801  303  
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  = 00.303 2 96.2191 = 84/  
TKJ    = )Kji Y(∑  2 –  KF  
  0=  2  0 + 2 1 + 2 5.01 + ,………… + 2  ) - 13.607 = 5786.2191  
PKJ    =
∑�∑ 𝑗𝑖𝑌 �2
𝑟
 – KF  
  1 = 2 9 + 2 9 +  2 5.82 + ,.……… + 2  3/) – 84.875 = 5786.2191  
 
AKJ    =
∑�∑ 𝑖𝑌 �2
𝑟∗𝑏
 – KF  
  5.63=  2  + 5.27 2 5.58 + 2 5.801 + 2  21/ - 65.622 = 5786.2191  
BKJ    =
∑�∑ 𝑗𝑌 �2
𝑟∗𝑎
 – KF  
00.33 =  2 05.89 +  2 05.89 +  2 00.37 + 2  21/ - 91.932 = 5786.2191  
)B*A( KJ   PKJ = –  AKJ – 2974.875 = BKJ -  5265.622 - 37.211 =5781.932  
 GKJ    TKJ = –  5213.607 = PKJ - 38.721  = 7661974.875  
PTK   75.83 = 51/7661974.875 = PBD/PKJ =  
ATK   25.57 = 3/5265.622 = ABD /AKJ =  
BTK   37.97 = 3/5781.932 = BBD/BKJ =  
)B*A( TK  35.21 = 9/2927.211= )B*A(BD/)B*A( KJ =  
GTK   99.3 = 23/3333338.721 = GBD/GKJ =  
lairotkaf pakgnel kaca nagnacnaR magaR kidiS sisilanA lebaT  
KS  BD  KJ  TK  F- tih  F- lebat  
     50,0  10,0  
A 3 65.622  25.57  ** 509,81  109.2  954.4  
B 3 91.932  37.97  ** 859,91  109.2  954.4  
BxA  9 37.211  35.21  **531,3  981.2  120.3  
talaG  23  38.721  99.3  -     
13.607         74                    latoT  
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 : nakanuggneM isamrofsnarT haleteS namanatreP hauB halmuJ ataD
√
 
𝐗 �  𝟎. 𝟓  
 rotkaf
B 
00.1  00.2  00.3  latoT  
0A    
0B  17.0  17.0  32.1  46.2  
1B  42.2  55.2  53.2  31.7  
2B  78.1  53.2  37.1  59.5  
3B  37.1  00.2  00.2  37.5  
  1A    
0B  85.1  42.2  37.1  55.5  
1B  54.2  42.3  42.3  39.8  
2B  00.3  54.2  00.2  54.7  
3B  29.2  21.2  00.3  40.8  
  2A    
0B  00.2  21.2  14.1  45.5  
1B  64.3  42.2  55.2  52.8  
2B  00.4  93.3  47.3  31.11  
3B  54.2  53.2  21.2  29.6  
  3A    
0B  14.1  42.2  29.2  75.6  
1B  47.3  42.3  45.3  25.01  
2B  64.3  00.3  23.3  87.9  
3B  23.3  38.2  23.3  64.9  
 
)B(KPN  
)A( gnibmaK gnadnaK  
B latoT  
0A  1A  2A  3A  
0B  46.2  55.5  45.5  75.6  92.02  
1B  31.7  39.8  52.8  25.01  38.43  
2B  59.5  54.7  31.11  87.9  13.43  
3B  37.5  40.8  29.6  64.9  51.03  
A latoT  54.12  79.92  38.13  33.63  85.911  
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  = 575.911 2 188.792 = 84/  
TKJ    = )Kji Y(∑  2 –  KF  
  707.0=  2  707.0 + 2 713.3 + ,…………  + 2  ) - 21.92 = 188.792  
 
PKJ    =
∑�∑ 𝑗𝑖𝑌 �2
𝑟
 –  KF  
  936.2 = 2 945.5 + 2 264.9 + ,..…… + 2  3/) – 41.42 =188.792  
AKJ    =
∑�∑ 𝑖𝑌 �2
𝑟∗𝑏
 – KF  
  054.12 =  2 669.92 + 2 438.13 + 2 623.63 + 2 21/  - 07.9 =188.792  
BKJ    =
∑�∑ 𝑗𝑌 �2
𝑟∗𝑎
 – KF  
092.02 =  2 828.43 +  2 113.43 +  2 741.03 + 2  21/ - 53.11 = 188.792  
)B*A( KJ   PKJ = –  AKJ –  931.42 = BKJ - 307.9 - 90.3 =743.11  
 GKJ    TKJ = –  911.92 = PKJ - 89.4  = 931.42  
PTK   16.1 = 51/ 931.42 = PBD/PKJ =  
ATK   ABD /AKJ =  32.3 = 3/307.9 = =  
BTK   87.3 = 3/743.11 = BBD/BKJ =  
)B*A( TK  43.0 = 9/ 980.3= )B*A(BD/)B*A( KJ =  
GTK   61.0 = 23/ 089.4 = GBD/GKJ =  
lairotkaf pakgnel kaca nagnacnaR magaR kidiS sisilanA lebaT  
KS  BD  KJ  TK  F- tih  F- lebat  
          50,0  10,0  
A 3 07.9  32.3  ** 587.02  09.2  64.4  
B 3 53.11  87.3  ** 703.42  09.2  64.4  
BxA  9 90.3  43.0  * 602.2  91.2  20.3  
talaG  23  89.4  61.0  -     
911.92        74              latoT  
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KPN kupuP nad gnibmaK gnadnaK kupuP nairebmeP iskaretnI  
)karaJ ialiN( P  2 3 4 5 6 7 8 9 
23,p( 50,0 R  88.2  30.3  21.3  91.3  42.3  82.3  23.3  43.3  
50,0 DJU      23.3       94.3  06.3   86.3     47.3      97.3  38.3  68.3  
        
)karaJ ialiN( P  01  11  21  31  41  51  61  
)23,p( 50,0 R  73.3  83.3  04.3  24.3  34.3  44.3  54.3  
50,0 DJU  88.3  19.3  39.3      49.3      59.3     79.3  89.3  
 
KPN kupuP  naataR  naturugneP  DJU  ataD nailabmegneP  
0B0A      33.0  33.31  53.9  33.0 h     
1B0A  71.5  38.11  68.7  71.5 gfe  
2B0A  15.3  71.01  22.6  15.3 hg  
3B0A  71.3  05.9  65.5  71.3 hg  
0B1A  00.3  05.8  75.4  00.3 h 
1B1A  05.8  33.7  24.3  05.8 edcb  
2B1A  38.5  38.6  54.2  38.5 gfed  
3B1A  38.6  38.5  79.1  38.6 gfedc  
0B2A  00.3  71.5  43.1  00.3 hg  
1B2A  33.7  38.4  40.1  33.7 fedc  
2B2A  33.31  76.4  39.0  33.31 a 
3B2A  38.4  15.3   38.4 gfe  
0B3A  76.4  71.3   76.4 gf  
1B3A  38.11  00.3   38.11 ba  
2B3A  71.01  00.3   71.01 cba  
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 naripmaL 11 . haubreP hauB toboB ataD sisilanA lisaH  
.4  haubreP hauB toboB  )g(  
B rotkaf  
1 2 3 latoT  
0A    
0B  0, 00  0, 00  93 , 54  93 , 54  
1B  351 , 61  491 , 51  351 , 14  005 , 37  
2B  871 , 68  232 , 89  08 , 91  294 , 30  
3B  66 , 07  941 , 75  111 , 95  723 , 68  
  1A    
0B  29 , 43  831 , 29  37 , 95  403 , 48  
1B  841 , 29  091 , 40  932 , 53  875 , 03  
2B  032 , 12  603 , 71  322 , 86  067 , 60  
3B  781 , 17  461 , 18  512 , 26  865 , 41  
  2A    
0B  19 , 15  371 , 36  321 , 03  883 , 44  
1B  091 , 32  672 , 41  212 , 02  876 , 75  
2B  712 , 80  052 , 76  713 , 21  487 , 68  
3B  341 , 10  041 , 10  341 , 63  624 , 73  
  3A    
0B  391 , 37  021 , 60  981 , 93  305 , 81  
1B  052 , 18  132 , 91  832 , 82  027 , 82  
2B  722 , 00  113 , 84  952 , 51  797 , 26  
3B  471 , 93  171 , 32  081 , 11  525 , 37  
 
)B(KPN  
)A( gnibmaK gnadnaK  
B latoT  
0A  1A  2A  3A  
0B  93 , 54  403 , 48  883 , 44  305 , 81  5321 , 29  
1B  005 , 37  875 ,3 876 , 75  027 , 82  7742 , 88  
2B  294 , 30  067 , 60  487 , 68  797 , 26  4382 , 85  
3B  723 , 68  865 , 41  624 , 73  525 , 37  8481 ,1 
A latoT  0631 , 70  1122 , 53  8722 , 52  6452 , 18  6938 , 74  
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  = 74.6938 2 02,6678641 = 84/  
TKJ    = )Kji Y(∑  2 –  KF  
  0= 2 0 + 2 11.081 + ,…………  + 2  ) – 79,070552 = 02.6678641  
PKJ    =
∑�∑ 𝑗𝑖𝑌 �2
𝑟
 – KF  
  54.93 = 2 48.403 + 2 37.525 + ,..…… + 2  3/) – 02.6678641   =
91.517502  
AKJ    =
∑�∑ 𝑖𝑌 �2
𝑟∗𝑏
 – KF  
70.0631 =  2 53.1122 +  2 52.8722 + 2 18.6452 + 2  21/ - 02.6678641  
01.24956 =    
BKJ    =
∑�∑ 𝑗𝑌 �2
𝑟∗𝑎
 – KF  
29.5321 =  2 88.7742 +  2 85.4382 +  2 01.8481 + 2  21/ - 02.6678641  
   03.473421 =  
)B*A( KJ   PKJ = –  AKJ – 91.517502 = BKJ –  01.24956 –  03.473421  
08.89351 =  
 GKJ    TKJ = –  79,070552 = PKJ - 87.45394  = 91.517502  
PTK   53.41731 = 51/ 91.517502 = PBD/PKJ =  
ATK   07.08912 = 3/01.24956 = ABD /AKJ =  
BTK   01.85414 = 3/ 03.473421 = BBD/BKJ =  
)B*A( TK  89.0171 = 9/08.89351= )B*A(BD/)B*A( KJ =  
GTK   43.2451 = 23/87.45394 = GBD/GKJ =  
KS  BD  KJ  TK  F- tih  F- lebat  
     50,0  10,0  
A 3 01.24956  07.08912  ** 52.41  109.2  954.4  
B 3    03.473421  01.85414  ** 88.62  109.2  954.4  
BxA  9 08.89351  89.0171  nt 11.1  981.2  120.3  
talaG  23  87.45394  43.2451  -     
              latoT   89.960552            74  
)%( KK  54.23 =  
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reP hauB tboboB ataD haub   nakanuggneM isamrofsnarT haleteS √
 
𝐗 �  𝟎. 𝟓  
B rotkaf  
00.1  00.2  00.3  latoT  
0A    
0B  17.0  17.0  23.6  37.7  
1B  04.21  59.31  14.21  57.83  
2B  93.31  82.51  89.8  66.73  
3B  02.8  52.21  95.01  40.13  
  1A    
0B  46.9  18.11  16.8  50.03  
1B  22.21  08.31  94.51  15.14  
2B  91.51  15.71  79.41  76.74  
3B  27.31  68.21  07.41  82.14  
  2A    
0B  95.9  02.31  31.11  19.33  
1B  18.31  36.61  85.41  30.54  
2B  57.41  58.51  28.71  24.84  
3B  89.11  58.11  99.11  38.53  
  3A    
0B  49.31  89.01  87.31  07.83  
1B  58.51  22.51  54.51  35.64  
2B  80.51  66.71  11.61  68.84  
3B  22.31  01.31  44.31  77.93  
 
)B(KPN  
)A( gnibmaK gnadnaK  
B latoT  
0A  1A  2A  3A  
0B  37.7  50.03  19.33  07.83  04.011  
1B  57.83  15.14  30.54  35.64  28.171  
2B  66.73  76.74  24.84  68.84  16.281  
3B  40.13  82.14  38.53  77.93  19.741  
A latoT  81.511  25.061  91.361  58.371  47.216  
 
KF    =
𝑌 𝑗𝑖 2
𝑎∗𝑏∗𝑟
  = 47.216 2 77.1287 = 84/  
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TKJ    =
 
)Kji Y(∑  2 –  KF  
  = 17.0 2 17.0 + 2 44.31 + ,…………  + 2  ) – 17.895 =77.1287  
PKJ    =
∑�∑ 𝑗𝑖𝑌 �2
𝑟
 – KF  
  37.7 = 2 50.03 + 2 77.93 + ,..…… + 2  3/) – 77.1287  67.505 =  
AKJ    =
∑�∑ 𝑖𝑌 �2
𝑟∗𝑏
 – KF  
81.511 =  2 25.061 +  2 91.361 + 2 58.371 + 2  21/ - 77.1287  87.861 =  
  
BKJ    =
∑�∑ 𝑗𝑌 �2
𝑟∗𝑎
 – KF  
04.011 =  2 28.171 +  2 16.281 +  2 19.741 + 2  21/ - 77.1287  99.552 =  
)B*A( KJ   PKJ = –  AKJ –  67.505 = BKJ – 87.861 – 99.08 = 99.552  
 GKJ    TKJ = – 17.895 = PKJ - 59.29  =67.505  
PTK   27.33 = 51/ 67.505 = PBD/PKJ =  
ATK    = 62.65 = 3/ 87.861 = ABD /AKJ  
BTK   33.58 = 3/ 99.552 = BBD/BKJ =  
)B*A( TK  00.9 = 9/ 99.08= )B*A(BD/)B*A( KJ =  
GTK   09.2 = 23/ 59.29 = GBD/GKJ =  
KS  BD  KJ  TK  F- tih  F- lebat  
     50,0  10,0  
A 3 87.861  62.65  ** 73.91  109.2  954.4  
B 3 99.552  33.58  ** 83.92  109.2  954.4  
BxA  9 99.08  00.9  ** 01.3  981.2  120.3  
talaG  23  59.29  09.2  -     
17.895          74                    latoT  







 67  
 
puP nad gnibmaK gnadnaK kupuP nairebmeP iskaretnI u KPN k  
)karaJ ialiN( P  2 3 4 5 6 7 8 9 
23,p(10,0 R  78.3  40.4  51.4  32.4  03.4  53.4  93.4  34.4  
10,0 DJU  45.46       38.76  79.96  15.17     76.27  85.37  13.47  19.47  
    
    
)karaJ ialiN( P  01  11  21  31  41  51  61  
)23,p( 10,0 R  64.4  94.4  15.4  35.4  55.4  75.4  95.4  







 kupuP KPN  naataR  naturugneP  DJU  ataD nailabmegneP  
0B0A  51.31  88.562  96.881  51.31 g 
1B0A  19.661  26.162  36.481  19.661 fedc  
2B0A  10.461  53.352  85.671  10.461 fed  
3B0A  92.901  90.042  95.361  92.901 f 
0B1A  42.411  91.622  99.941  42.411 f 
1B1A  77.291  77.291  39.611  77.291 edcb  
2B1A  53.352  83.981  79.311  53.352 ba  
3B1A  83.981  42.571  33.001  83.981 edcb  
0B2A  84.921      37.761  24.39  84.921 fe  
1B2A  91.622  19.661  33.39  91.622 dcba  
2B2A  26.162  10.461  43.19  26.162 ba  
3B2A      31.241      31.241  26.07  31.241 fe      
0B3A      37.761  84.921  15.95  37.761 fedc      
1B3A  90.042  42.411  68.64  90.042 cba  
2B3A   88.562  92.901  57.44  88.562 a 
3B3A  42.571  51.31   42.571 fedc  
 77  
 
21 naripmaL  .  namanatreP hauB toboB ataD sisilanA lisaH  
5. )g( namanatreP hauB rageS toboB  
B rotkaf  
1 2 3 
latoT  
0A  
0B  00,0  00,0  54,93  54,93  
1B  42,986  19,4611  60,767  02,1262  
2B  85,635  29,4611  84,002  79,1091  
3B  57,661  84,325  75,093  08,0801  
  1A    
0B  86,481  31,526  79,381  87,399  
1B  60,918  73,0091  64,3932  98,2115  
2B  67,6591  49,3861  98,287  95,3244  
3B  76,1051  52,956  87,2381  96,3993  
  2A    
0B  03,023  25,496  59,481  77,9911  
1B  26,7812  36,2421  12,3721  64,3074  
2B  76,4633  33,7572  51,1824  41,30401  
3B  45,687  30,007  24,375  99,9502  
  3A    
0B  95,092  92,045  21,5151  00,6432  
1B  29,5833  98,1132  24,9582  32,7558  
2B  54,0162  65,7462  40,1272  50,9797  
3B  60,1381  12,4821  91,1981  74,6005  
 
)B(KPN  
)A( gnibmaK gnadnaK  
B latoT  
0A  1A  2A  3A  
0B  54,93  87,399  77,9911  00,6432  99,8754  
1B  02,1262  98,2115  64,3074  32,7558  87,49902  
2B  79,1091  95,3244  41,30401  50,9797  67,70742  
3B  08,0801  96,3993  99,9502  74,6005  59,04121  
A latoT  34,3465  59,32541  63,66381  47,88832  84,22426  
 87  
 




  = 84,22426 2 41,06487118 = 84/  
TKJ    = )Kji Y(∑  2 –  KF  
  0= 2 0 + 2 91,1981 + ,…………  + 2  ) - 72,846209155 = 41,06487118  
PKJ    =
∑�∑ 𝑗𝑖𝑌 �2
𝑟
 – KF  
   = 54,93 2  + 87,399 2 74,6005 + ,,,…… + 2  3/ ) – 41,06487118  
48,88335744 =  
AKJ    =
∑�∑ 𝑖𝑌 �2
𝑟∗𝑏
 – KF  
 = 34,3465  2  + 59,32541  2  + 63,66381 2 47,88832 + 2  21/ - 41,06487118  
64,28502741 =  
BKJ    =
∑�∑ 𝑗𝑌 �2
𝑟∗𝑎
 – KF  
 = 99,8754  2  + 87,49902  2  + 67,70742  2  + 59,04121 2  21/ - 
41,06487118  
72,36865402 =  
)B*A( KJ   PKJ = –  AKJ –  48,88335744 = BKJ –  64,28502741 – 72,36865402  
11,3495759 =  
 GKJ    TKJ = –  72,846209155 = PKJ - 34,9529417 = 48,88335744  
PTK   62,9553892 = 51/ 48,88335744 = PBD/PKJ =  
ATK    = 3/ 64,28502741 = ABD /AKJ = 28,0686094  
BTK   24,4598186 = 3/ 72,36865402 = BBD/BKJ =  
)B*A( TK  86,3993601 = 9/ 11,3495759 = )B*A(BD/)B*A( KJ =  
GTK   63,414322 = 23/ 34,9529417 = GBD/GKJ =  
KS  BD  KJ  TK  F- tih  F- lebat  
     50,0  10,0  
A 3 64,28502741  28,0686094  **69,12  109,2  954,4  
B 3 72,36865402  24,4598186  **25,03  109,2  954,4  
BxA  9 11,3495759  86,3993601  **67,4  981,2  120,3  
talaG  23  34,9529417  63,414322  -     
     74                latoT 72,84620915  
)%( KK  53.63 =  
 
 97  
 
 nakanuggneM isamrofsnarT haleteS namanatreP hauB rageS tboboB ataD
�
 
𝐗 �  𝟎, 𝟓  
B rotkaf  
1 2 3 
latoT  
0A  
0B  17,0  17,0  23,6  37,7  
1B  62,62  41,43  07,72  11,88  
2B  71,32  41,43  81,41  94,17  
3B  39,21  98,22  87,91  06,55  
  1A    
0B  16,31  10,52  85,31  02,25  
1B  36,82  06,34  39,84  61,121  
2B  42,44  40,14  99,72  72,311  
3B  67,83  96,52  28,24  62,701  
  2A    
0B  19,71  63,62  26,31  98,75  
1B  87,64  62,53  96,53  27,711  
2B  10,85  25,25  34,56  69,571  
3B  50,82  74,62  69,32  84,87  
  3A    
0B  60,71  52,32  39,83  52,97  
1B  91,85  90,84  84,35  67,951  
2B  01,15  64,15  71,25  37,451  
3B  08,24  48,53  94,34  31,221  
)B(KPN  
)A( gnibmaK gnadnaK  
B latoT  
0A  1A  2A  3A  
0B  37,7  02,25  98,75  52,97  80,791  
1B  11,88  61,121  27,711  67,951  47,684  
2B  94,17  72,311  69,571  37,451  54,515  
3B  06,55  62,701  84,87  31,221  74,363  
A latoT  39,222  98,393  50,034  68,515  47,2651  
 08  
 




  = 47.2651 2 60.87805 = 84/  
TKJ    = )Kji Y(∑  2 –  KF  
  17,0= 2 17,0 + 2 94.34 + ,…………+ 2  ) - 81,7823 = 60.87805  
PKJ    =
∑�∑ 𝑗𝑖𝑌 �2
𝑟
 – KF  
  37,7 = 2 02.25 + 2  + ,,,…… + 31.221 2  3/ ) – 68.93001 = 60.87805  
AKJ    =
∑�∑ 𝑖𝑌 �2
𝑟∗𝑏
 – KF  
39.222 =  2 98.393 +  2 + 50.034 2 68.515 + 2  21/ - 00.1873 = 60.87805  
BKJ    =
∑�∑ 𝑗𝑌 �2
𝑟∗𝑎
 – KF  
80.791 =  2 47.684 +  2  + 54.515  2  + 74.363 2  21/ - 64.1525 = 60.87805  
)B*A( KJ   PKJ = –  AKJ –  68.93001 = BKJ –  00.1873 – 93.7001 = 64.1525  
 GKJ    TKJ = –  81,7823 = PKJ - 65.8251  = 68.93001  
PTK   7323.966 = 51/ 68.93001 = PBD/PKJ =  
ATK   433.0621 = 3/ 00.1873 = ABD /AKJ =  
BTK   784.0571 = 3/ 64.1525 = BBD/BKJ =  
)B*A( TK  5239.111 = 9/ 93.7001 = )B*A(BD/)B*A( KJ =  
GTK   55767.74 = 23/ 65.8251 = GBD/GKJ =  
KS  BD  KJ  TK  F- tih  F- lebat  
     50,0  10,0  
A 3 00.1873  433.0621  **83.62  109,2  954,4  
B 3 64.1525  784.0571  **56.63  109,2  954,4  
BxA  9 93.7001  5239.111  *43,2  981,2  120,3  
talaG  23  65.8251  55767.74  -     
14.86511            74                latoT  
)%( KK  22.12 =  
gnibmaK gnadnaK kupuP nairebmeP iskaretnI  KPN kupuP nad  
)karaJ ialiN( P  2 3 4 5 6 7 8 9 
23,p( 50,0 R  88,2  30,3  21,3  91,3  42,3  82,3  23,3  43,3  
50,0 DJU  1,687  2,628  3,258  0,178     1,588  2,698  1,509  5,219  
        
        
 18  
 
)karaJ ialiN( P  01  11  21  31  41  51  61  
)23,p( 50,0 R  73,3  83,3  04,3  24,3  34,3  44,3  54,3  












KPN kupuP  naataR  naturugneP  DJU  ataD nailabmegneP  
0B0A  2,31       7.7643  5,7252  7.7643 g       
1B0A  3,378       4,2582  6,4191  4,2582 fedc       
2B0A  0.436    7,9562  7,4271  7,9562 fe    
3B0A  3,063  3,4071  5,277  3,4071 f 
0B1A  3,133  8,8661  7,047  8,8661 f 
1B1A  3,4071  8,7651  1,446  8,7651 cb  
2B1A  5,4741  5,4741  9,555  5,4741 dc  
3B1A  2,1331  2,1331  7,814  2,1331 edc  
0B2A  9,993  3,378   3,378 f 
1B2A      8,7651      0,287   0,287 cb     
2B2A       7.7643    7,686   7,686 a 
3B2A   7,686  0.436   0.436 fed  
0B3A       0,287  9,993   9,993 fed  
1B3A       4,2582  3,063   3,063 a 
2B3A      7,9562  3,133   3,133 ba  
3B3A  8,8661  2,31   2,31 cb  
 28  
 
1 naripmaL 3.  ataD sisilanA lisaH gnajnaP  hauB  
.6  hauB gnajnaP  )mc(  
 rotkaf
B 
1 2 3 latoT  
0A    
0B  0, 00  0, 00  01 , 55  01 , 55  
1B  92 , 87  13 , 35  13 , 81  29 , 94  
2B  42 , 33  24 , 19  91 , 35  68 , 67  
3B  51 , 06  92 , 75  42 , 03  96 , 74  
  1A    
0B  62 , 52  33 , 38  12 , 88  18 , 59  
1B  82 , 26  83 , 80  54 , 96  211 , 93  
2B  14 , 85  14 , 12  82 , 81  011 , 89  
3B  82 , 43  92 , 92  23 , 88  09 , 15  
  2A    
0B  81 , 86  33 , 41  32 , 02  57 , 20  
1B  54 , 65  24 , 19  04 , 31  821 , 06  
2B  24 , 63  44 , 40  45 , 66  141 , 60  
3B  23 , 00  13 , 85  92 , 02  29 , 87  
  3A    
0B  42 , 07  52 , 86  43 , 37  58 , 11  
1B  84 , 82  74 , 25  34 , 97  931 , 95  
2B  54 , 25  74 , 55  34 , 23  631 , 93  
3B  63 , 59  04 , 17  04 , 34  811 , 90  
 
)B(KPN  
gnadnaK  )A( gnibmaK  
B latoT  
0A  1A  2A  3A  
0B  01 , 55  18 , 59  57 , 20  58 , 11  252 , 36  
1B  29 , 94  211 , 93  821 , 06  931 , 95  374 , 70  
2B  68 , 67  011 , 89  141 , 60  631 , 93  574 , 81  
3B  96 , 74  09 , 15  29 , 87  811 , 90  073 , 48  
A latoT  952 , 72  593 , 28  734 , 64  974 , 81  1751 , 27  
 38  
 




  = 227.1751 2 328.46415 = 84/  
TKJ    = )Kji Y(∑  2 –  KF  
  0= 2 0 + 2 134.04 + ,…………  + 2  ) – 480.1166 =328.46415  
PKJ    =
∑�∑ 𝑗𝑖𝑌 �2
𝑟
 – KF  
  055.01 =  2 059.18 +  2 880.811 + ,..…… + 2  3/) – 328.46415  
870.5745 =  
AKJ    =
∑�∑ 𝑖𝑌 �2
𝑟∗𝑏
 – KF  
762.952 =   2 128.593 +   2 554.734 + 2 971.974 + 2  21/ - 328.46415  
326.4722 =    
BKJ    =
∑�∑ 𝑗𝑌 �2
𝑟∗𝑎
 – KF  
136.252 =  2 960.374 +  2 081.574 +  2 248.073 + 2  21/ - 328.46415  
319.9772 =  
)B*A( KJ   PKJ = –  AKJ –  870.5745 = BKJ –  326.4722 – 319.9772  
245.024 =  
 GKJ    TKJ = –  172.483 = PKJ -   = 870.5745 600.6311  
PTK   500.563 = 51/ 870.5745 = PBD/PKJ =  
ATK   802.857 = 3/ 326.4722 = ABD /AKJ =  
BTK   836.629 = 3/ 319.9772 = BBD/BKJ =  
)B*A( TK  727.64 = 9/ 245.024= )B*A(BD/)B*A( KJ =  
GTK   005.53 = 23/ 600.6311 = GBD/GKJ =  
KS  BD  KJ  TK  F- tih  F- lebat  
     50,0  10,0  
A 3 326.4722  802.857  ** 853.12  109.2  954.4  
B 3 319.9772  836.629  ** 201.62  109.2  954.4  
BxA  9 245.024  727.64  nt 613.1  981.2  120.3  
talaG  23  600.6311  005.53  -     
480.1166             74                    latoT  
)%( KK  .81 = 02  
 
 48  
 
 karaJ ijU lisaH gnibmaK gnadnaK kupuP nairebmeP rotkaF )DJU( nacnuD  
)karaJ ialiN( P  2 3 4 
 )23,p( 10,0 R  78.3  40.4  51.4  
10,0 DJU        59.4        12.5  73.5  
    
gnibmaK gnadnaK kupuP  naataR  naturugneP  DJU  ataD nailabmegneP  
0A      16.12      39.93  65.43  16.12 c      
1A      99.23       64.63  52.13  99.23 b      
2A       64.63      99.23  40.82  64.63 ba     
3A      39.93      16.12  
 
39.93 a    
KPN kupuP nairebmeP rotkaF )DJU( nacnuD karaJ ijU lisaH  
)karaJ ialiN( P  2 3 4 
 )23,p( 10,0 R  78.3  40.4  51.4  
10,0 DJU        59.4        12.5  73.5  
 
KPN gnadnaK kupuP  naataR  naturugneP  DJU  ataD nailabmegneP  
0B      50.12      06.93  32.43  50.12 c      
1B       24.93       24.93  12.43  24.93 a       
2B      06.93       09.03  59.52  06.93 a      
3B       09.03      50.12  
 












 58  
 
 naripmaL 41 . hauB retemaiD ataD sisilanA lisaH  
 .7  hauB retemaiD  )mc(  
B rotkaf  
1 2 3 latoT  
0A    
0B  0, 00  0, 00  3, 41  3, 41  
1B  9, 53  7, 58  6, 39  42 , 31  
2B  7, 43  11 , 90  4, 77  32 , 02  
3B  4, 07  7, 32  7, 10  81 , 49  
  1A    
0B  5, 78  6, 73  4, 24  61 , 66  
1B  6, 19  01 , 98  11 , 00  82 , 08  
2B  11 , 63  9, 18  8, 54  92 , 16  
3B  8, 90  7, 57  01 , 53  62 , 91  
  2A    
0B  4, 87  7, 94  5, 07  71 , 89  
1B  01 , 27  01 , 66  7, 87  92 , 61  
2B  11 , 66  11 , 77  01 , 72  33 , 07  
3B  7, 01  7, 30  9, 14  32 , 45  
  3A    
0B  6, 08  5, 31  9, 80  12 , 20  
1B  01 , 98  11 , 83  11 , 21  33 , 93  
2B  9, 65  11 , 29  9, 57  13 , 22  
3B  9, 32  9, 70  01 , 87  92 , 80  
 
)B(KPN  
)A( gnibmaK gnadnaK  
B latoT  
0A  1A  2A  3A  
0B  3, 41  61 , 66  71 , 89  12 , 20  85 , 97  
1B  42 , 31  82 , 08  92 , 61  33 , 93  511 , 84  
2B  32 , 02  92 , 16  33 , 07  13 , 22  711 , 37  
3B  81 , 49  62 , 91  32 , 45  92 , 80  79 , 57  
A latoT  96 , 04  101 , 72  401 , 73  411 , 17  983 , 57  
 
 68  
 




  = 057.983 2 286.4613 = 84/  
TKJ    = )Kji Y(∑  2 –  KF  
  0= 2 0 + 2 387.01 + ,…………  + 2  ) – 172.483 = 286.4613  
PKJ    =
∑�∑ 𝑗𝑖𝑌 �2
𝑟
 – KF  
  831.3 =  2 166.61 +  2 280.92 + ,..…… + 2  3/) – 286.4613  
756.103 =  
AKJ    =
∑�∑ 𝑖𝑌 �2
𝑟∗𝑏
 – KF  
104.96 =   2 662.101 +   2  + 273.401 2 017.411 + 2  21/ -  286.4613  
395.59 =    
BKJ    =
∑�∑ 𝑗𝑌 �2
𝑟∗𝑎
 – KF  
987.85 =  2 484.511  2 927.711 +  2 947.79 + 2  21/ - 286.4613  
439.581 =  
)B*A( KJ   PKJ = –  AKJ –  756.103 = BKJ –  395.59 – 439.581  
921.02 =  
 GKJ    TKJ = –  172.483 = PKJ - 416.28  =756.103  
PTK    = 011.02 = 51/ 756.103 = PBD/PKJ  
ATK   468.13 = 3/395.59 = ABD /AKJ =  
BTK   879.16 = 3/ 439.581 = BBD/BKJ =  
)B*A( TK  732.2 = 9/ 921.02= )B*A(BD/)B*A( KJ =  
GTK   285.2 = 23/ 416.28 = GBD/GKJ =  
KS  BD  KJ  TK  F- tih  F- lebat  
     50,0  10,0  
A 3 95.59  68.13  ** 43.21  109.2  954.4  
B 3 39.581  9.16 8 ** 10.42  109.2  954.4  
BxA  9 1.02 3 2.2 4 nt 78.0  981.2  120.3  
talaG  23  16.28  85.2  -     
        latoT                  74      72.483  
)%( KK  7.91 = 9 
 
 78  
 
gnibmaK gnadnaK kupuP nairebmeP rotkaF )DJU( nacnuD karaJ ijU lisaH  
 ialiN( P )karaJ  2 3 4 
 )23,p( 10,0 R  78.3  40.4  51.4  
10,0 DJU  543.1        314.1        854.1  
    
gnibmaK gnadnaK kupuP  naataR  naturugneP  DJU  ataD nailabmegneP  
0A       487.5      955.9  101.8  487.5 b      
1A     934.8      856.8  542.7  934.8 a    
2A      856.8     934.8  490.7  856.8 a      
3A      955.9  487.5  
 
955.9 a    
KPN kupuP nairebmeP rotkaF )DJU( nacnuD karaJ ijU lisaH  
)karaJ ialiN( P  2 3 4 
 )23,p( 10,0 R  78.3  40.4  51.4  
10,0 DJU  543.1              314.1  854.1  
 
KPN gnadnaK kupuP  naataR  naturugneP  DJU  ataD nailabmegneP  
0B       998.4       177.9  313.8  998.4 c       
1B       426.9       426.9  112.8  426.9 a       
2B       177.9       641.8  108.6  177.9 a       
3B     641.8  998.4  
 












 88  
 
1 naripmaL 5.  ataD sisilanA lisaH namanaT hasaB tareB  
.8  namanaT hasaB tareB  )g(  
B rotkaf  
1, 00  2, 00  3, 00  latoT  
0A    
0B  18 , 00  29 , 00  79 , 05  072 , 05  
1B  394 , 00  553 , 05  914 , 05  8621 , 00  
2B  392 , 05  992 , 05  092 , 05  388 , 05  
3B  238 , 00  707 , 05  638 , 00  5732 , 05  
  1A    
0B  391 , 05  552 , 00  071 , 00  816 , 05  
1B  544 , 00  376 , 05  765 , 00  5861 , 05  
2B  857 , 05  166 , 00  023 , 00  9371 , 05  
3B  294 , 05  326 , 00  096 , 05  6081 , 00  
  2A    
0B  314 , 00  781 , 00  961 , 00  967 , 00  
1B  6001 , 00  6111 , 05  5511 , 00  7723 , 05  
2B  548 , 05  537 , 00  6201 , 00  6062 , 05  
3B  6001 , 00  5101 , 00  0301 , 00  1503 , 00  
  3A    
0B  981 , 05  342 , 00  557 , 05  8811 , 00  
1B  6001 , 00  338 , 00  148 , 05  0862 , 05  
2B  278 , 00  929 , 05  479 , 00  5772 , 05  
3B  819 , 00  178 , 00  339 , 05  2272 , 05  
 
)B(KPN  
)A( gnibmaK gnadnaK  
B latoT  
0A  1A  2A  3A  
0B  072 , 05  816 , 05  967 , 00  8811 , 00  6482 , 00  
1B  8621 , 00  5861 , 05  7723 , 05  0862 , 05  1198 , 05  
2B  388 , 05  9371 , 05  6062 , 05  5772 , 05  5008 , 00  
3B  5732 , 05  6081 , 00  1503 , 00  2272 , 05  5599 , 00  
A latoT  7974 , 05  9485 , 05  4079 , 00  6639 , 05  71792 , 05  
 98  
 




  = 05.71792 2 36.73589381 = 84/  
TKJ    = )Kji Y(∑  2 –  KF  
  00.18= 2 00.29 + 2 05.339 + ,…………  + 2  ) –  = 36.73589381
21.3813105  
PKJ    =
∑�∑ 𝑗𝑖𝑌 �2
𝑟
 – KF  
  05.072 =  2 05.816 +  2 05.2272 + ,..…… + 2  3/) –  36.73589381  =
26.4152254  
AKJ    =
∑�∑ 𝑖𝑌 �2
𝑟∗𝑏
 – KF  
05.7974 =   2 05.9485 +   2 00.4079 + 2 05.6639 + 2  21/ - 36.73589381  
72.5909251 =    
BKJ    =
∑�∑ 𝑗𝑌 �2
𝑟∗𝑎
 – KF  
00.6482 =  2 05.1198 +  2 00.5008 +  2  + 00.5599 2  21/ - 36.73589381  
65.5482942 =  
)B*A( KJ   PKJ = –  AKJ –  26.4152254 = BKJ –  72.5909251 – 65.5482942  
08.375005 =  
 GKJ    TKJ = –  21.3813105 = PKJ - 05.866094 = 26.4152254  
PTK   79.005103 = 51/ 26.4152254 = PBD/PKJ =  
ATK   6905 = 3/ 72.5909251 = ABD /AKJ = 24.89  
BTK   25.849038 = 3/ 65.5482942 = BBD/BKJ =  
)B*A( TK  13.91655 = 9/ 08.375005 = )B*A(BD/)B*A( KJ =  
GTK   93.33351 = 23/ 05.866094 = GBD/GKJ =  
KS  BD  KJ  TK  F- tih  F- lebat  
     50,0  10,0  
A 3 72.5909251  24.896905  ** 42.33  109.2  954.4  
B 3 65.5482942  25.849038  ** 91.45  109.2  954.4  
BxA  9 08.375005  13.91655  ** 36.3  981.2  120.3  
talaG  23  05.866094  93.33351  -     
31.3813105      74                latoT  
)%( KK  00.02 =  
 
 09  
 
puP nad gnibmaK gnadnaK kupuP nairebmeP iskaretnI u KPN k  
)karaJ ialiN( P  2 3 4 5 6 7 8 9 
23,p(10,0 R  78.3  40.4  51.4  32.4  03.4  53.4  93.4  34.4  
10,0 DJU  9.502       5.612  3.322  2.822     9.132  8.432  1.732  0.932  
        
)karaJ ialiN( P  01  11  21  31  41  51  61  
)23,p( 10,0 R  64.4  94.4  15.4  35.4  55.4  75.4  95.4  








KPN kupuP  naataR  naturugneP  DJU  ataD nailabmegneP  
0B0A  2.09        5.2901  2.648  2.09 f 
1B0A  7.224  0.7101  3.177  7.224 ed  
2B0A        5.492  2.529  2.086  5.492 fe        
3B0A  8.197        5.709  4.366  8.197 cb  
0B1A        2.602        5.398  4.056  2.602 fe        
1B1A        8.165        8.868  8.626  8.165 d        
2B1A        8.975  8.197  2.155  8.975 dc        
3B1A        0.206        0.206  0.363  0.206 dc       
0B2A        3.652  8.975  7.243  3.652 fe        
1B2A        5.2901  8.165  0.723  5.2901 a      
2B2A        8.868  7.224  8.091  8.868 ba        
3B2A  0.7101        0.693  8.761  0.7101 ba  
0B3A        0.693  5.492  2.17  0.693 ed        
1B3A        5.398  3.652  8.93  5.398 ba        
2B3A  2.529        2.602  3.0  2.529 ba  
3B3A        5.709  2.09   5.709 ba        
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1 naripmaL 6.  ataD sisilanA lisaH namanaT gnireK tareB  
.9  namanaT gnireK tareB  )g(  
B rotkaf  
1 2 3 latoT  
0A    
0B  03 , 75  33 , 70  73 , 70  001 , 17  
1B  432 , 65  701 , 51  161 , 60  205 , 77  
2B  301 , 60  901 , 60  001 , 60  213 , 81  
3B  273 , 57  842 , 62  673 , 57  799 , 67  
  1A    
0B  47 , 21  591 , 08  011 , 79  083 , 88  
1B  071 , 84  893 , 89  292 , 84  168 , 49  
2B  565 , 71  764 , 76  621 , 76  9511 , 15  
3B  512 , 93  543 , 98  314 , 93  479 , 76  
  2A    
0B  163 , 31  001 , 41  711 , 31  875 , 04  
1B  435 , 65  546 , 60  386 , 65  3681 , 81  
2B  615 , 40  504 , 47  696 , 47  8161 , 25  
3B  775 , 36  286 , 36  286 , 36  2491 , 98  
  3A    
0B  47 , 65  77 , 43  583 , 69  735 , 68  
1B  966 , 76  694 , 76  005 , 71  6661 , 15  
2B  155 , 43  806 , 48  356 , 43  3181 , 25  
3B  816 , 35  175 , 35  436 , 30  4281 , 90  
 
)B(KPN  
)A( gnibmaK gnadnaK  
B latoT  
0A  1A  2A  3A  
0B  001 , 17  083 , 88  875 , 04  735 , 68  7951 , 58  
1B  205 , 77  168 , 49  3681 , 81  6661 , 15  4984 , 04  
2B  213 , 81  9511 , 15  8161 , 25  3181 , 25  3094 , 37  
3B  799 , 67  479 , 76  2491 , 98  4281 , 90  9375 , 14  
A latoT  3191 , 24  7733 , 00  2006 , 99  1485 , 89  53171 , 93  
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  = 93.53171  2 33.4117116 = 84/  
TKJ    = )Kji Y(∑  2 –  KF  
  75.03= 2 70.33 + 2 30.436 + ,…………  + 2  ) –  = 33.4117116
69.4268932  
PKJ    =
∑�∑ 𝑗𝑖𝑌 �2
𝑟
 – KF  
  17.001 =  2 88.083 +  2 90.4281 + ,..…… + 2  3/) – 33.4117116  
64.7733202 =  
AKJ    =
∑�∑ 𝑖𝑌 �2
𝑟∗𝑏
 – KF  
24.3191 =   2 00.7733 +   2 99.2006 + 2 89.1485 + 2  21/ - 33.4117116   
94.573589 =    
BKJ    =
∑�∑ 𝑗𝑌 �2
𝑟∗𝑎
 – KF  
 = 58.7951  2 04.4984 +  2 37.3094 +  2 14.9375 + 2  21/ - 33.4117116  
64.758048 =  
)B*A( KJ   PKJ = –  AKJ –  64.7733202 = BKJ – 94.573589 – 64.758048  
15.441791 =  
 GKJ    TKJ = –  69.4268932 = PKJ - 05.742573 =64.7733202  
PTK   38.198431 = 51/64.7733202 = PBD/PKJ =  
ATK    /AKJ = 05.854823 = 3/ 94.573589 = ABD  
BTK   28.582082 = 3/ 64.758048 = BBD/BKJ =  
)B*A( TK  59.40912 = 9/ 15.441791 = )B*A(BD/)B*A( KJ =  
GTK   84.62711 = 23/05.742573 = GBD/GKJ =  
KS  BD  KJ  TK  F- tih  F- lebat  
     50,0  10,0  
A 3 94.573589  05.854823  **10.82  109.2  954.4  
B 3 64.758048  28.582082  ** 09.32  109.2  954.4  
BxA  9 15.441791  59.40912  nt 78.1  981.2  120.3  
talaG  23  05.742573  84.62711  -     
69.4268932      74                latoT  
)%( KK  33.03 =  
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 ataD namanaT gnireK tareB   nakanuggneM isamrofsnarT haleteS √
 
𝐗 �  𝟎. 𝟓  
B rotkaf  
1 2 3 latoT  
0A    
0B  75.5  97.5  31.6  05.71  
1B  33.51  83.01  17.21  24.83  
2B  81.01  74.01  30.01  76.03  
3B  23.91  77.51  24.91  15.45  
  1A    
0B  46.8  10.41  65.01  12.33  
1B  80.31  99.91  21.71  81.05  
2B  87.32  46.12  82.11  07.65  
3B  96.41  16.81  43.02  56.35  
  2A    
0B  20.91  30.01  58.01  98.93  
1B  31.32  14.52  51.62  96.47  
2B  37.22  61.02  14.62  92.96  
3B  40.42  41.62  41.62  23.67  
  3A    
0B  66.8  28.8  66.91  51.73  
1B  98.52  03.22  83.22  65.07  
2B  94.32  86.42  75.52  57.37  
3B  88.42  29.32  91.52  99.37  
 
)B(KPN  
 gnadnaK )A( gnibmaK  
B latoT  
0A  1A  2A  3A  
0B  05.71  12.33  98.93  51.73  47.721  
1B  24.83  81.05  96.47  65.07  58.332  
2B  76.03  07.65  92.96  57.37  04.032  
3B  15.45  56.35  23.67  99.37  74.852  
A latoT  01.141  37.391  91.062  44.552  74.058  
KF    =
𝑌 𝑗𝑖 2
𝑎∗𝑏∗𝑟
  = 74.058  2 84/  66.86051 =  
 49  
 
TKJ    =
 
)Kji Y(∑  2 –  KF  
  75.5= 2 97.5 + 2 91.52 + ,…………  + 2  ) – 37.0902 = 66.86051  
PKJ    =
∑�∑ 𝑗𝑖𝑌 �2
𝑟
 – KF  
  05.71 =  2 12.33 +  2 99.37 + ,..…… + 2  3/) – 84.6571 = 66.86051  
AKJ    =
∑�∑ 𝑖𝑌 �2
𝑟∗𝑏
 – KF  
01.141 =   2  + 37.391   2  + 91.062 2  + 44.552 2  21/ - 73.797 = 66.86051  
BKJ    =
∑�∑ 𝑗𝑌 �2
𝑟∗𝑎
 – KF  
47.721 =  2  + 58.332  2  + 04.032  2  + 74.852 2  21/ - 66.86051  
44.938 =  
)B*A( KJ   PKJ = –  AKJ –  84.6571 = BKJ – 73.797 – 44.938  76.911 =  
 GKJ    TKJ = –  37.0902 = PKJ - 52.433 =84.6571  
PTK   01.711 = 51/ 84.6571 = PBD/PKJ =  
ATK   97.562 = 3/ 73.797 = ABD /AKJ =  
BTK   18.972 = 3/ 44.938 = BBD/BKJ =  
)B*A( TK  03.31 = 9/ 76.911 = )B*A(BD/)B*A( KJ =  
GTK   54.01 = 23/ 52.433 = GBD/GKJ =  
KS  BD  KJ  TK  F- tih  F- lebat  
     50,0  10,0  
A 3 73.797  97.562  ** 54.52  109.2  954.4  
B 3 44.938  18.972  ** 97.62  109.2  954.4  
BxA  9 76.911  03.31  nt 72.1  981.2  120.3  
talaG  23  52.433  54.01  -     
      74                latoT       37.0902  
)%( KK   = 42.81  
gnibmaK gnadnaK kupuP nairebmeP rotkaF )DJU( nacnuD karaJ ijU lisaH  
)karaJ ialiN( P  2 3 4 
 10,0 R )23,p(  78.3  40.4  51.4  
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gnibmaK gnadnaK kupuP  naataR  naturugneP  DJU  ataD nailabmegneP  
0A  54.951       52.005  26.204  54.951 c 
1A       24.182       38.684  81.293  24.182 b       
2A       52.005       24.182  73.191  52.005 a       
3A       38.684  54.951  
 
38.684 a       
KPN kupuP nairebmeP rotkaF )DJU( nacnuD karaJ ijU lisaH  
)karaJ ialiN( P  2 3 4 
)23,p( 10,0 R  78.3  40.4  51.4  
10,0 DJU  50.09              56.49  36.79  
    
KPN kupuP  naataR  naturugneP  DJU  ataD nailabmegneP  
0B       61.331       82.874  56.083  61.331 b       
1B  78.704       46.804  99.313  78.704 a 
2B       46.804  78.704  28.713  46.804 a       
3B       82.874  61.331  
 
82.874 a       
 










 .1 rabmaG B sateiraV gnureT hine     .2 rabmaG KPN kupuP gnabmineM  
 1F gnatsuM  










 .3 rabmaG gnibmaK nakuP gnabmineM   .4 rabmaG gK 01 hanat gnabmineM  
  


















 .7 rabmaG TSM 2 rumu KPN nakupumeP   .8 rabmaG neP namanaT iggniT natamag  









 .9 rabmaG gnataB retemaiD atamagneP   .01 rabmaG  agnuB  amatreP gnuret namanat  
   
















 .31 rabmaG airetirK   gnureT pais  nenaP   .41 rabmaG hasaB tareB nagnabmineP  
   namanaT  
 
